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ABSTRACT
There is a consensus globally that climate change is one of the biggest challenges
facing operations. Immediate actions are required to reduce the carbon footprint in
order for the environment to endure future logistics processes and activities (The
National Treasury department of South Africa, 2010). Greenhouse gases (GHGs) are
emissions generated from manufacturing processes, distribution networks and
treatments processes (Verfaillie and Bidwell, 2000). Companies globally are expected
to monitor pollution and focus on reducing the discharge of pollutants. Logistics
Managers are therefore pressured to reduce the carbon footprint as it affects the
environment and our health. Companies are becoming more concerned with the
impact of various activities and processes on the environment. Traditional logistics
models, primarily focuses on minimising cost with little focus on the environmental
impact and sustaining operations for the future (Sbihi and Eglese, 2009)
General Motors (GM) is a multi-national vehicle manufacturer with operations in
various countries. GM filed for bankruptcy in 2009 resulting in the formation of the new
GM; one of the focus areas was to ensure sustainability which resulted in the
introduction of the ‘Sustainability in motion’ program in 2009 (New York Times, 2009).
General Motors South Africa (GMSAf) is a vehicle assembler with manufacturing
facilities and head offices located in Port Elizabeth. The company is a wholly owned
subsidiary of the multinational General Motors Company. The aim of the research is
to determine whether a culture that promotes environmentally conscious behaviour
exists within employees and their relationships within a team, with management,
stakeholders and suppliers. The study will assist in highlighting areas which need
improvement to enable the creation of environmentally sustainable initiatives and
implementation thereof.
The empirical study revealed that the following management commitment, education
and training, performance management and participation and involvement were
important factors in the effective implementation of an environmental sustainability
program.
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1CHAPTER 1
RESEARCH PROPOSAL
1. 1 INTRODUCTION
Transport is an engine for growth and facilitates trade (Black and Nijkamp, 2002).
Logistics is therefore a key enabler of accessibility and mobility for economic and
social progress. Schroeder, Goldstein and Rungtusanatham (2011) define Logistics
as the actual movement of goods and services between operations and business.
Sustainable logistics operations are becoming increasingly important in a company’s
supply chain strategy and objectives. According to Weybrecht (2010) the following are
the key characteristics shared among successful businesses:
? To question assumptions
? Think across a multitude of disciplines
? To be creative about the way products are manufactured
There is a consensus globally that climate change is one of the biggest challenges
facing operations. Immediate actions are required to reduce the carbon footprint in
order for the environment to endure future logistics processes and activities (The
National Treasury department of South Africa, 2010). The report further indicates that
South Africa is the 12th largest discharger of carbon dioxide in the world. Europe has
been at the forefront of Green practices within the Logistics field, however South Africa
are yet expected to harness the benefit from the adaption of green logistics initiatives
from  Europe.
The South African Automotive Industry equates to 6 percent of the country’s GDP
(Gross Domestic Product) which includes eight vehicle manufacturers. The vehicle
manufacturers are located between Eastern Cape and Gauteng, namely: Toyota,
Volkswagen (VW), General Motors (GM), Ford, Nissan, BMW, Mercedes-Benz and
Renault. Given South Africa’s proximity from the main markets and sources, Logistics
costs and operations form a crucial part in the cost of the business of South African
Vehicle manufacturers. The decisions made on a daily bases as individuals,
2employees and citizens affects both business and the wider society (Weybrecht,
2010).
Greenhouse gases (GHGs) are emissions generated from manufacturing processes,
distribution networks and treatments processes (Verfaillie and Bidwell, 2000). The
biosphere has the capacity to absorb five billion tons of carbon dioxide per annum,
however approximately eight billion tons of carbon dioxide is emitted globally. This is
significantly more than the amount which the biosphere can accommodate.  According
to Shi et al (2012), carbon dioxide is emitted through the burning of fossil fuels used
for transportation, heat and electricity. Dey et al (2011) writes that billions of products
are in transit every day and transport requires the burning of a large amount of fossil
fuels. Companies globally are expected to monitor pollution and focus on reducing the
discharge of pollutants. Logistics Managers are therefore pressured to reduce the
carbon footprint as it affects the environment and our health.
This study will examine the environmental sustainability culture present within various
departments within General Motors South Africa (GMSAf). The information gathered
from the research will be used to develop a model to improve environmental
sustainability within Logistics. The model will be used as a tool to improve
communication and act as a guide for Managers.
1. 2 PRELIMINARY LITERATURE STUDY
Stevenson (2005) defines supply chain as “a sequence of activities and organisations
involved in the production and delivering of a good and service”. These organisations
include tiered suppliers, direct suppliers, the producer or manufacturer, distributor and
final customer. The key functions within the supply chain includes forecasting,
purchasing, inventory management, quality assurance, scheduling, production,
distribution, delivery and customer service (Stevenson, 2005). Logistics is a sub-
function of the supply chain.
Schroeder, Goldstein and Rungtusanatham (2011) describe logistics as the actual
movement of cargo from the source of supply through the value chain to the customer.
They further go on to define three key decisions that drive the responsibility of the
3logistics function namely (1) transportation mode, (2) material handling and packaging,
(3) location and management of storage points.
Significant research has been conducted on green supply chain management
(GSCM). The method employed by organisations in collaboration with their suppliers
to improve environmental performance of the product or manufacturing process is
defined as GSCM (Lu,Wu and Kuo, 2007). The initiative extends to both the supplier
and customers business operation. Green logistics can be defined as considering the
environmental and social factors during the production and distribution of goods (Sbihi
and Eglese, 2009). As of recent years, individuals and companies are becoming more
concerned with the impact of various activities and processes on the environment.
Traditional logistics models, primarily focuses on minimising cost with little focus on
the environmental impact and sustaining operations for the future (Sbihi and Eglese,
2009). Schroeder, Goldstein and Rungtusanatham (2011) write that sustainability is
the act of minimising or eliminating the environmental impact on operations. According
to Carribean news (2011), green logistics is similar to lean process engineering as a
result of common objectives which includes (1) reduced packaging; (2) consolidation
of transport routes and (3) reduced carbon-footprint.
Greenway express a logistics service provider in the Caribbean news (2011) identifies
that there are four pillars dictating how a company does business:
? Investing in technology that reduces the impact on the environment.
? Computer technology assisting in effective route planning to reduce distance
travelled and fuel consumption.
? Educating employees and customers on environmentally friendly best
practices.
Reports by Transport Intelligence (2008) found that many manufacturers are passing
the responsibility of green supply chains onto logistics service providers. This even
though a study performed by Eye for Transport indicated that 64 percent of
manufacturers indicate that green issues are either important or very important to their
overall company strategy.
4Griffis et al (2007) states that performance management is vital in the effective
management of an organisation as it provides the necessary evaluation of cost and
service features in the logistics execution of the supply chain. Extensive research has
been done on reverse logistics and the impact on the environment however little
research has been done on green logistics initiatives driven from an automotive
manufacturer. This treatise therefore aims to research environmental sustainable
culture within a specific automotive manufacturer in South Africa.
1. 3 RESEARCH PROBLEM AND OBJECTIVES
In 2009 GM Corporation filed for bankruptcy which resulted in the government having
to summons GM to streamline the business to operate more efficiently. The objective
of GM was to restore profitability but in order to achieve this, the company had to
change the way things were generally done (New York Times, 2009). This resulted in
the formation of the new GM; one of the focus areas was to ensure sustainability which
resulted in the introduction of the ‘Sustainability in motion’ program in 2009.
The Sustainability in motion program has the following objectives to align with the
company’s vision to design, build and sell the world’s best vehicles (GM Sustainability
in Motion, 2012):
? Placing financial strength to work, thereby ensuring economic viability
? To be the employer of choice
? To enhance the quality of life within communities
? To lead in the research and development of advances technologies
? Reduce petroleum dependency
? Improve fuel economy and reduce emissions
? To offer sustainable vehicles choices to satisfy customer needs
? To operate the facilities in an environmentally friendly and socially responsible
manner to maximise benefits
In addition to the above GM has the following key principles to guide planning and
decision making through all aspects of the business including Supply chain,
manufacturing and vehicles (General Motors, 2013).
5? Committed to restore and preserve the environment
? Committed to reduce waste and pollutants, resource conservation and
recycling at every step of the product lifecycle.
? Actively participate in educating the public in environmental conservation.
? Reduce the pollutant emissions through strongly pursuing the development and
implementation of technologies.
? To actively participate with all government entities develop sound and
financially responsibly environmental laws and regulation.
? Committed to constantly assess the environmental impact of facilities and
products on the environment and their associated communities.
General Motors has a number of functions which can positively contribute to each of
the objectives and principles as outlined in the policy above globally. These functions
include Sales and Marketing, Engineering, Planning, Finance, Global Purchasing and
Supply Chain (GPSC), Information Technology, Human Resources, Legal,
Manufacturing and Part and Accessories (P and A). Each of the functions plays an
important role in contributing to environmentally sustainable practises.
There is however a need to determine whether a culture that promotes
environmentally conscious behaviour exists within employees and their relationships
within a team, with management, stakeholders and suppliers. The study will assist in
highlighting areas which need improvement to enable the creation of environmentally
sustainable initiatives and implementation thereof. Key functions such as Engineering,
GPSC, Finance and Manufacturing play a key role the sourcing of components.
According to Schroeder, Goldstein and Rungtusanatham (2011), greening of the
supply chain is a cross-functional effort which involves examining opportunities to
reduce the environmental footprint of product development, sourcing, manufacturing,
packaging, distribution, transportation, services and end of life management.
The primary objectives of the study will be to develop a green logistics framework for
GMSAf in order to provide particular focus to a sustainable logistics operation. The
following secondary research objectives have been identified:
? To formulate a strategy to implement Green logistics initiatives at GMSAf.
6? To determine the key factors influencing a Green logistics program within the
South African automotive industry.
? Develop a green logistics performance measurement scorecard for GMSAf.
The research will address the following secondary objectives:
? To provide an overview of existing literature on environmental sustainability
? To determine whether environmental sustainability is evident in the daily
activities at GMSAf
? To make recommendations as to how GMSAf can improve environmental
sustainability culture within the organisation
1. 4 THE ORGANISATION
General Motors (GM) is a multinational automotive corporation with 156 facilities on
all six continents (GM South Africa, 2013). The company was founded in 1908 by Mr
William C Durant and has headquarters in Detroit Michigan in the United States of
America. GM is sub-divided into five regional business units namely:
? GMNA (General Motors North America)
? GMSA (General Motors South America)
? GME (General Motors Europe)
? GMIO (General Motors International Operations)
? GM Financial
GMSAf is a vehicle assembler with manufacturing facilities and head offices located
in Port Elizabeth. The company is a wholly owned subsidiary of the multinational
General Motors Company and reports into the GMIO regional business unit. GMSAf
currently assembles Isuzu Trucks, the new Isuzu KB, Chevrolet Utility and Chevrolet
Spark with an estimated annual production volume of 50 000 vehicles and employs
approximately 2 000 direct employees (GMSAf, 2012). Most of the components used
in the assembly of vehicles are procured as CKD (complete knock-down) from four
source plants located in Brazil, Thailand, Japan and Korea.
7Figure 1.1 provides an overview of the number of parts procured in comparison to the
origin and source. Source Plant CKD is defined as components procured in fixed lot
sizes within a fixed container layout from another GM Export Plant. Source Plant Pbp
is defined as components sourced in various lot sizes from another GM Export Plant.
Direct Source refers to components purchased directly from Suppliers. Direct source
suppliers are located either internationally or locally. Figure1.1 indicates that the
majority of components are imported from Asia Pacific as Source Plant CKD and
Source Plant Pbp. Since most of the components are imported, it is crucial for GMSAf
to ensure that decisions regarding environmental sustainability are taken at contract
placement to ensure that the logistics process operates at its optimum from the
beginning of the process.
8Figure 1.1 Component Sourcing overview
Source: GMSAf Logistics Manager (2012)
1. 5 RESEARCH DESIGN AND METHODOLOGY
Mouton (2001) defines research design as a documented plan on how one intends to
conduct the research. The research design and methodology includes the following
(Collis and Hussey, 2009):
? The identification of the research paradigm;
? The justification of the research methodology; and
? Limitations of the research design
This study will be located in the positivistic paradigm using a quantitative approach.
The reason for using the quantitative approach is that knowledge can be derived from
positive information as every claim can be scientifically verified (Collis and Hussey,
2009). The sample size as discussed and agreed between the researcher and the
research supervisor is 50 respondents for this study (N=50). The questionnaire will be
handed out randomly and collected by placing a box in the foyer of the different floors
of the multi-storey building.
Source Plant_CKD Source Plant_Pbp Direct Source
Asia Pacific 64.34% 11.23% 0.48%
South America 9.33% 0.49% 0.85%
Africa 0.00% 0.00% 11.63%
Europe 0.00% 0.24% 0.83%
North America 0.00% 0.00% 0.57%
0.00%
10.00%
20.00%
30.00%
40.00%
50.00%
60.00%
70.00%
Nu
m
be
ro
fc
om
po
ne
nt
s
Component sourcing statistics
9The following research design activities will be followed in the study:
? A literature study will be performed to examine the existing research on
environmental sustainability in general as well as environmental sustainability
initiatives within the Automotive Industry
? To develop a questionnaire based on information gathered from the Literature
review to collect data on the environmental sustainable culture present within
GMSAf
? To randomly hand out questionnaires to fifty respondents across the key functions
being Sales and Marketing, Engineering, Planning, Finance, Global Purchasing
and Supply Chain (GPSC), Information Technology, Human Resources, Legal,
Manufacturing and Part and Accessories (P and A). This activity will be performed
to obtain a sample of the population.
? To gather data from respondents on Microsoft excel using a software program.
? To analyse the data gathered using various statistical analysis tools.
? To interpret results of the study in order to make recommendations and develop a
model to assist GMSAf to improve environmental sustainability initiatives
specifically within the GMSAf Logistics operation.
The statements in the questionnaire will be measure using the five point Likert scale.
According to Peterson (2000) a Likert scale is a 5 point scale used to obtain the
respondents preferences or degree of agreement with a set of statements.
1. 6 LIMITATIONS
The limitation for the researcher was the limited resources available on green logistics
relative to the South African automotive industry. According to the Logistics Manager
(2012) General Motors Company has a number of design centres globally which result
in GMSAf having to procure material from a number of source plants each situated in
a different region. This has a direct impact on the ability of the South African business
unit to negotiate competitive transport rates as the volume is geographically dispersed.
This is directly opposite to other automotive manufacturers in South Africa with
consolidated inbound cargo volumes. The author is therefore limited to the supplier
footprint globally as little can be done on the design.
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1. 7 CHAPTER OUTLINE
The research will consist of the following chapters:
? Chapter one introduced the research and provided an outline of the study in terms
of the preliminary literature study, research problem and objectives, the
organisation, research design and methodology and the limitations.
? Chapter two will outline literature on environmental sustainability; the importance
of environmental sustainability; the history of green logistics; green supply chain
management (GSCM) and green logistics (GS); the focus areas of environmental
sustainability; the role government plays in environmental sustainability; South
African Automotive industry; environmental sustainability at GM; GS strategies;
how to incorporate environmental sustainability into the business; examples of
green logistics implemented globally and lastly green logistics and performance
management.
? Chapter three discusses the research design and methodology used in this study.
? Chapter four analyse and discusses the results obtained from the statistical
analysis. An analysis of the results will be used to either support or disprove the
research problem discussed in chapter one.
? Chapter five provides a summary, conclusion and recommendations on the
findings from the study. Any shortcomings will also be addressed in chapter five
which could be used in future research.
1. 8 SUMMARY
This chapter introduced the study in order to place the idea into perspective. A
preliminary literature study followed by the research problem and objectives was
introduced. This was followed by an overview of General Motors the Corporation as
well as General Motors South Africa. The research design and methodology and
limitations of the research was also described in chapter one.
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The following chapter will provide a literature review on environmental sustainability in
general. Furthermore the next chapter will outline the history of environmental
sustainability and the importance thereof. Environmentally sustainable focus areas as
well as the role of government followed by an overview of the South African Automotive
industry will also be discussed. Green Logistics strategies and examples of green
logistics initiatives implemented globally will also be reviewed.
12
CHAPTER 2
LITERATURE REVIEW
2. 1 INTRODUCTION
The automotive industry is extremely competitive globally as well as in South Africa.
Constant changes and pressures within the business environment force automotive
manufacturers to continuously review their business strategies and processes to
sustain and grow business. The automotive industry like many other industries is in a
state of profound transition since the mid-1980s, shifting from a number of national
industries to an integrated global industry (Sturgeon and van Biesebroeck, 2009).
Global integration has permitted the consolidation and globalisation of an international
supply base, enabling increased trade and logistics.
Sustainability involves the identification of relationships between social, economic and
environmental trends; enabling the ability to examine the world as a whole system to
disclose any threats and opportunities (Hitchcock and Willard, 2006). Innovate or face
the consequences of not having enough energy and resources to accommodate the
increased demand are the cross roads which we are facing (Estes, 2009). From a
climate perspective experts predict that climate change will bring about more violent
storms including severe droughts (Hitchcock and Willard, 2006).
Hershauer, Basile, and Mc Nall (2011) indicates that approximately a decade ago,
vehicle manufacturers failed to anticipate rising fuel costs, rising energy costs,
increased power of the female consumer for family orientated and environmentally
concerns product. According to Lu, Wu and Kuo (2007), there has been significant
interest in both supply chain and environmental management. It is speculated that
many companies adopt a green-washing attitude rather than green action. Once a
green strategy has been identified it is necessary to develop action orientated tasks to
cement the strategic intent of the organisation (Moati, 2008). Going green is not only
good for the environment but can assist in maximising the company’s bottom line and
engage employees (Jackson, Ones and Dilchert, 2012).
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This chapter provides a literature review in order to conceptualise the framework in
which this study aims to operate. Key themes will be discussed within this chapter.
2. 2 SUSTAINABLE DEVELOPMENT
After World War II policy makers together with other scientists developed the economic
development policy to improve living standards around the world (Harris et al, 2001).
Over the years the policy had significant successes in GDP and measures of human
development; this however had opposite effects for other countries. For this reason
the policy of economic development has drawn two major criticisms (Harris et al,
2001):
? Economic development policy resulted in increased levels of inequality as well
as the uneven distribution of the benefits of development.
? Development had a negative impact on the environment and existing social
structures.
The above developments resulted in the inception of sustainable development with
the aim to address the flaws identified in the traditional policy of economic
development. The primary goal of sustainable development is poverty reduction. The
Brundtland report (1987) defines sustainable development as the ability of
development to meet the present needs without compromising the ability of future
generations to fulfil their needs. Growing concerns exist surrounding the accelerated
deterioration of the natural resources and human environment and the associated
consequential impact on economic and social development. According to Rainey
(2010) the objective of sustainable development is to create a future that:
? Reduces the depletion of resources
? Eliminate the degradation of the environment from pollution and waste
? Avoid disruptive and destructive behaviour
? Build longevity into solutions
Importance is given to integrating the three elements of sustainable development
through mutually supportive policies and procedures (OECD, 2001). The following
14
three essential aspects underpin the growing recognition of sustainable development
(Harris et al, 2001):
? Economic
Refers to a sustainable system which has the ability to continuously produce
goods and services; and simultaneously avoid imbalances which damage
agricultural and industrial production.
? Social
The social aspect is defined as a sustainable system aiming to achieve fairness
in distribution and opportunity, as well as sufficient provision of social services.
The objective is to achieve the fulfilment of basic health and educational needs.
? Environment
The ability to maintain a stable resource base to the degree that investment can
be made in sufficient substitutes. The aim is to limit both the human population
and total resource demand to maintain the integrity of ecosystems.
According to Nunes and Bennett (2010) as shown in Figure 2.1, indicates that the
economy belongs to society which itself belongs to the natural environment. This
relationship is inter-dependent in nature rather than being a static relationship;
therefore the balance between these systems’ provides a basis for sustainable growth
and welfare. Kleindorfer et al (2005) writes that sustainability needs to respect the
bottom line of the three ‘Ps’ being planet, people and profit but also the harmonisation
of resources to meet people’s desires for a fulfilling life. The sustainable development
philosophy aims to address the gaps identified in the traditional development by taking
into account the social and environmental perspective of development in the 21st
century.
15
Figure 2.1: Systems approach to sustainability management
Source:  (Nunes and Bennett, 2010)
Given the above key elements of sustainable development, this study will particularly
focus on the concept of environmental sustainability theory in a supply chain context
at GMSAf.
2. 3 ENVIRONMENTAL SUSTAINABILITY
Goodland (1995) writes that the need for sustainability emerged from the recognition
with projecting the current extravagant and unbalanced patterns of development in the
future is biophysical impossible. Environmental sustainability is the ability to meet
resource and service needs of current and future generations without compromising
the health of the ecosystem (Morelli, 2011). Environmental sustainability as defined by
Goodland (1995) is the upkeep of natural resources. It’s merely impossible to project
the inconsiderate and unstable nature of current developments into the future and it is
therefore important to limit the current depletion of resources. Goodland (1995) writes
that environmental sustainability emphasises the need to consider the environmental
life support systems from which neither production or humanity could exist without.
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Green may at times be referred to as either ‘eco-friendliness’ or ‘environmental
sustainability’; however its focus has mainly been reactive to compliance of
governmental regulations and public demand (Kim and Min, 2011). Society plays both
a participant and exploiter role in our natural environment as raw material in the form
of food, water, air and energy is used to provide economic products and services.
Unfortunately these products or services distress the delicate balance of our
ecosystem (Murphy, Poist and Braunschweig, 1995). The global ecosystem is large
however limited and sustainability is required to ensure that the resources are
maintained (Goodland, 1995). This immediately questions the wisdom of unlimited
throughput on a restricted earth?
Ramus and Motiel (2005) writes that service sectors generally have a smaller impact
on the environment and that it is most likely that the manufacturing sector formulate
environmental plans. The manufacturing sector consumes more natural resources and
as a result generates more contaminants whilst the service sectors are less likely to
affect the environment (Hutchinson, 1996).
Martinsen and Huge-Brodin (2010) defines the following green categories which
business can focus on with corresponding examples in Figure 2.2. Business can
reduce their dependency on fuel through investigating alternative fuel sources such as
bio fuels and renewable energy sources. There are alternative vehicle technologies
automotive manufactures can review to reduce the emissions of vehicles. Government
around the globe are introducing emission taxes which can dampen the
competitiveness of vehicles and negatively impact on a company’s revenue potential.
Modal choice refers to supply chains for both inbound and outbound cargo where
logistics can play a key role in reducing the carbon footprint. Business can positively
contribute to greening supply chains through effective network designs through
reducing handling, lead times and continuous network optimisation. Business can
investigate the possibility of partnering with environmentally conscious service
providers. During the sourcing of contracts companies are able to provide bidders with
pre-requisites such as environmental management system compliance to fast track
the environmental sustainability journey throughout their supply chains.
17
Figure 2.2: Green categories and examples
Source: Martinsen and Bjorklund (2012)
2. 4 THE IMPORTANCE OF ENVIRONMENTAL SUSTAINABILITY
An urgent need exists to transition to environmental sustainability as global life support
systems pose a time limit (Goodland, 1995). The changes experienced in our climate
are a serious international problem which requires international and national effort to
reduce greenhouse gas (GHG) emissions as reported by the Department of Natural
Treasury (2010). Environmental performance can be used to increase a company’s
competitive advantage and is therefore a very important driver for a company to
measure (Bjorklund, Martinsen and Abrahamsson, 2012). Implementing
environmental sustainability initiatives has raised concern that the costs associated
with the implementation thereof may result in company’s’ losing its competitive
advantage (Green, Zelbst, Meacham and Bhadauria, 2012). However Jaffe (1995)
concludes that there is little evidence to support the statement that environmental
regulation harms a company’s competitive advantage. It is important for companies to
invest in the regeneration of what we have damaged in the only environment we have
(Goodland, 1995). According to Jackson, Ones and Dilchert (2012), companies are
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able to enjoy a competitive advantage by improving environmental sustainability
through the following initiatives:
? Improve the environmental quality of a product resulting in increased revenue
? Compliance with government regulation through adopting greener technology
? Changing management and business processes to accelerate environmental
sustainable behaviour
? Access to needed financial capital
? Access to better quality of human capital
Failing to actively integrate an environmentally sustainable culture throughout the
organisation accelerates the depletion of key commodities such as oil and gas.
Towards the middle of 2008, the price of a barrel of oil peaked at $14.30. The soaring
price of oil resulted in a dramatic increase worldwide since fuel costs increased from
making up 20 to 50 percent of total transportation costs. This surge in oil prices and
other commodities forced companies to incorporate environmental sustainable
initiatives (Dey et al, 2011).
Importance is given to link environmental performance measures to strategy and this
can be used to provide a strategic advantage (Markley and Davis, 2007). There is a
need for companies to include sustainability into their strategies as a result of global
warming, GHGs, consumer health and the limited available resources (Lee, 2010). We
are living in a time where technology forms part of everyday lives and therefore
companies are constantly under the eye of public scrutiny. Practises which are not
sustainable in the supply chain are therefore at risk of being exposed to the public and
consumers which could damage a company’s brand value and displease shareholders
(Dey et al 2011). The brand value of a company involves immaterial assets such as
reputation and customer loyalty to enable repeat purchases. In 1999 Nike was
exposed through the media over the unethical treatment of workers in sweatshops; in
a few days Nikes brand value dropped from $8 million to $7.6 million and continued to
decline for months to come (Preuss, 2001).
Environmental sustainability is important for many reasons among some including
however not limited to government regulations, changing customer demands and the
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development of international certification standards (Melynk et al, 1999). Climate
change is an indicator of global warming and the National Treasury department of
South Africa (2010) outlines the following effects of climate change:
? A rise in sea level, an increase in the pattern of precipitation, increase in intense
extreme weather events, species extinction, changes in agriculture yields and
expansion of subtropical desert all are attributed to the increase in global
temperature.
? Africa will experience severe pressure as a result of climate change. Regions
with high populations are most likely to be affected.
? More than half of 250 to 550 million people located in the Africa and western
Asia may go hungry as a consequence of an increase of 3 degrees Celsius in
temperature on agriculture. It is expected that a suitable climate area for 81 to
97 percent of Africa’s plant species with 25 to 42 percent predicted to lose their
entire area by 2085 as a result of a change in climate.
? By the 2080s, an increase of tens of millions more people will be exposed to
the risk of malaria. Current malaria-free zones such as Zimbabwe are prone to
malaria as a result of temperature and precipitation variation. In South Africa
malaria prone areas are expected to double with 7.8 million people at risk by
2100.
? As rivers dry up, glaciers retreat and rainfall becomes more erratic; water
pressures are expected to intensify.
? As a result of rising sea levels, large cities in Africa that are situated very close
to the coast could suffer severe damages. A one meter increase in sea level
might result in the complete submergence of the capital city of Gambia and
losses of more than $470million in Kenya for damage to three crops alone.
Employees can significantly contribute towards a company’s environmental
sustainability strategy, as they provide an important source of knowledge, expertise
and skill in a company’s procedures (Perron, Cote and Duffy, 2005). Environmental
sustainability should be developed at a strategic level and driven from the top down.
To promote environmental change, top management commitment to the
environmental sustainability vision is important. However equally important is the
ability for senior management to recognise and encourage these initiatives from the
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middle to the lower part of the organisation to ensure the effective implementation of
environmental sustainability (Ramus, 2003). Many companies are starting to
undertake initiatives to transform their supply chain processes due to their industrial
production having a significant impact on the environment (Lu, Wu and Kuo, 2007).
Vehicle manufacturers have adopted green supply chain management (GSCM) as a
key approach to environmental sustainability and the need to integrate Inbound,
operational and outbound supply chains (Choudhary and Seth, 2011).
According to a survey conducted amongst various professionals as reported by the
Supply Chain monitor report (2008), indicates that the following are the four main
drivers pushing companies in establishing a green supply chain strategy:
? Regulation (22 percent)
Twenty two percent of participants rated compliance with relevant laws and
anticipation of future requirements as an important driver.
? Influence and brand image on the market (19 percent)
Defined as complying to customer requirements
? Innovation (15 percent)
These are the different green supply chain approaches to provide new sources
of innovation.
? Cost cutting (13 percent)
The objective is to reduce the number of purchases and consumption, process
optimisation and improving the efficiency within an organisation.
Carbon emission and logistics regulations is not a matter of ‘if’ but rather ‘when’ and it
is therefore important for senior management to establish the important of
implementing environmental sustainability throughout their global supply chain prior or
after government intervention. If companies embark on environmentally sustainable
initiatives on their own as opposed to government regulations to shape the future
direction of their company, then they are more likely to use sustainability in a way that
matches their cost and efficiency strategies (Senge and Prokesch, 2010). Figure 2.3
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depicts a summary of the benefits and challenges in implementing the three categories
of green logistics.
Figure 2.3: Benefits and challenges of green purchasing, packaging and
transportation
Source: Lau (2011)
2. 5 HISTORY OF GREEN LOGISTICS AND SUPPLY CHAIN MANAGEMENT
Many years ago the environments ability to dilute excessive waste or recover from
excessive resource depletion was rarely questioned. Only from the beginning of 1960
did consumers, companies and government begin to recognise and respond to
problems caused by damages to the physical environment and the overutilization of
resources. Pressures are placed on the ecosystem to make changes to the damages
created which affected the quality of the physical environment (Murphy, Poist and
Braunschweig, 1995).
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Environmental management has advanced from pollution control in the 1970s to
pollution prevention in the 1980s to the subsequent implementation of systematic
product and process management, to the ISO 14000 launch and the development of
life cycle and industrial ecology writes Beamon (1999). The ‘green logistics’ concept
was put forward in the mid-1980s to describe a logistics system which employs
advanced technology and equipment to reduce the impact on the environment while
increasing the utilisation of resources (Beamon, 1999).
Figure 2.4 depicts a history of 10 to 15 years of increasing public and government
environmental concern; companies have come under mounting pressure to reduce the
impact which logistics operations have on the environment. Green logistics represents
the merging of numerous components of research which began at difference times
(Mc Kinnon et al, 2010). These elements are discussed by Mc Kinnon et al (2010) as
follows:
? Reducing freight transport externalities
Studies conducted in the 1970s focused on assessing the nature and scale of
effects from lorry traffic where Lorries were much noisier and more polluting
then today. Over time, even though advances in technology together with the
tightening of emission regulations were recognised, the improvement on the
impact on the environment at a vehicle level eroded as a result of the underlying
road freight traffic.
? Reverse logistics
It involves the return of waste product, return of packaging for reuse, recycling
and disposal which plays a key part in logistics. There is a greater emphasis on
reverse logistics today, with specific focus on the optimisation of return flows of
waste.
? Corporate environmental strategies
Companies environmental role prior to the 1980s was rather reactive and adhoc
in nature. Later in history it became important for companies to formulate
strategies based on assessments of their impact on the environment. ISO
14000 was therefore introduced to ensure customers that suppliers possessed
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the necessary environment credentials and accredit companies for their
environmental programmes.
? Green supply chain management (GSCM)
GSCM recognises that a company’s environmental impact extends well beyond
its corporate boundaries. GSCM encompasses all stage of manufacturing and
distribution as well as the reverse logistics thereof.
Figure 2.4: Evolving perspective of green logistics
Source: Mc Kinnon et al (2010)
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2. 6 GREEN SUPPLY CHAIN MANAGEMENT (GSCM) AND GREEN
LOGISTICS
2.6.1. GSCM
GSCM comprises of environmental initiatives in inbound logistics, manufacturing,
outbound logistics and reverse logistics including participation of suppliers, service
contractors and distributors with the objective to eradicate the environmental impact
of their activities (Martinsen and Bjorklund, 2012).
2.6.2. Green logistics
Green logistics is a subset or form part of GSCM, as the logistics only involves the
activities necessary to obtain incoming material and distribute finished goods to the
right place, at the right time and the right quantity (Markley and Davis, 2007).
2. 7 ENVIRONMENTAL SUSTAINABILITY FOCUS
Figure 2.5 indicate the key components of a logistics system includes customer
service, demand planning, distribution communication, inventory control, material
handling, order processing, part and service support, plant or warehouse site
selection, purchasing, packaging, reverse handling, salvage and scrap disposal,
traffic, transportation, warehousing and storage (Dey et al 2011). The process extends
from the source of supply, through production to the consumption and includes the
reverse logistics thereof.
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Figure 2.5: The evolution of logistics towards the supply chain
Source: Adapted from Dey, Laguardia and Drinivasan (2011)
Rao and Holt (2005) writes that green purchasing strategies forms a major part of
inbound logistics in adopting green strategies to respond to the increased global
concern for the environment. Objectives such as waste reduction, material substitution
through environmental sourcing of raw material and the waste reduction of hazardous
material can be incorporated when embarking on purchasing activities. Involving
suppliers from the start of the purchasing process is a focal point in achieving the
green purchasing objectives. This way, companies can manage the environmental
performance of their suppliers and ensure that products are manufactured in an
environmentally friendly production process. The purchasing objectives can therefore
be used as a supplier evaluation criterion in addition to the level of public disclosure
of the supplier’s environmental record, the management of pollution and waste,
supplier’s involvement in reverse logistics as well as the supplier’s accreditation to
environmental management standards such as ISO 14000 Walton et al (1998).
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Design for environment (DFE) is an important factor in GSCM strategy in determining
the environmental impact during the product design phase (Shi et al, 2012). According
to Fiksel (1996), the objective of SFE is to empower the design team to create eco-
friendly products without bargaining their cost, quality and schedule constraints. The
goal is to consider the complete product life cycle when designing environmental
friendly features into a product or process (Sarkis, 1998).
2. 8 ROLE OF GOVERNMENT IN ENVIRONMENTAL SUSTAINABILITY
Even though environmental sustainability is a major concern across the world,
organisations are still under pressure to develop and adopt environmentally friendly
operations. From an international perspective, the Nobel peace prize committee has
dedicated the prize to focus their efforts on the challenges faced with climate change
through giving the 2007 award to the Intergovernmental Panel on Climate Change
(IPCC) writes Lin and Ho (2008).  The purpose was to reward IPPC for their efforts to
build greater knowledge about man-made climate change and the foundation for the
measures that are needed to counter such change.
South African government is of the opinion that companies need to keep greenhouse
gases (GHGs) to a minimum while at the same time working towards ensuring
economic growth, increasing employment and reduce poverty; however these goals
are not mutually exclusive (The National Treasury department of South Africa, 2010).
There are two main economic policy instruments to place a price on carbon and restrict
GHG emissions namely: carbon taxation and emissions trading schemes. The
objective of the carbon tax is to reduce emissions through the application of the pricing
mechanism introduced whilst the emission trading scheme establish targets for
specific emission levels through the trade in allowances writes the National Treasury
department of South Africa (2010).
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The Department of Environmental Affairs and Tourism (2002) writes that the supply
chain of the South African automotive industry contributes to the following national
environmental concerns:
? over-abstraction from surface and ground water resources;
? salinization of surface water due to the discharge of saline effluent from
manufacturing and processing industries, irrigation, the discharge of
? underground water pumped from mines (which also leads to acid mine
drainage), and the discharge of treated sewerage effluents;
? destruction of riparian and in-stream habitat;
? discharge of toxic substances at point and diffuse sources;
? health and environmental impacts on groundwater resources due to diffuse
pollution;
? production of solid waste;
? emissions of greenhouse gases and other air pollutants;
? loss of biodiversity and valuable land, for example the degradation of wetlands
in mining areas, invasion of riparian zones by invasive plants due to bad
management practices, etc.; and localised pollution through spillages and
accidental leakages that may cause health problems and damage to
ecosystems in the immediate vicinity
2. 9 SOUTH AFRICAN AUTOMOTIVE INDUSTRY
With the introduction of the Motor Industry Development Program (MIDP) and the
eradication of local content requirements, the South African automotive industry was
reintroduced to the global automotive value chain in 1995 (Black, 2009). The MIDP
included an import-export complementary scheme which allows Overall Equipment
Manufacturers (OEMs) to earn duty rebates for imports in exchange for exported
vehicles. As a result ownership of all OEMs located in South Africa was taken over by
their parent companies (Black, 2001). The industry still however faces challenges as
local content remain moderate due to cost factors such as high production and
logistics costs due the location of South Africa (Black, 2001).
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2. 10 ENVIRONMENTAL SUSTAINABILITY AT GENERAL MOTORS
CORPORATION
On the 2nd of June 2009 General Motors declared bankruptcy and filed for Chapter 11
protection against its creditors due to soaring fuel prices resulting in reduced vehicle
sales. The United States government summoned GM to emerge smaller and
streamlined within 60 to 90 days from filing. To restore profitability, necessary actions
such as selling off certain brands including Vauxhall, Saturn, Saab, Hummer and
Pontiac as well as shrinking the workforce from 113 000 to 38 000 employees
worldwide by 2011 was amongst the top priorities for the company. The court
supervised process enabled the company to emerge as a new GM which is stronger,
healthier, more focused with a determination to not just survive but to excel (The
Guardian, 2009).
With the new GM a sustainability model emerged which aligns the company vision
which is to design, build and sell the world’s best vehicles with the elements of
sustainability from their new business model. Figure 2.6 provide an outline of the self-
sustaining cycle of reinvestment which drives continuous improvement in vehicle
design, manufacturing discipline, brand strength and pricing and margins.
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Figure 2.6: GM ‘Sustainability in Motion’
Source: GM Sustainability report (2011)
GM measures sustainability in terms of the environment, social and economic impact
and appreciates the fact that sustainability in the operations feeds the bottom line. The
challenge is keeping the momentum to drive margin improvement and sustain long
term performance of the company and therefore the new GM focuses on the following
four pillars, namely:
a. To design, build and sell the world’ best vehicles
GM believes that success starts and ends with great products with a captivating
design with outstanding reliability, quality and durability. The company leads in
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fuel economy in a number of product segments and have a strong safety
reputation and competitive advantage through their ownership with OnStar.
b. Strengthening the brand value
GM is known for the wide range of products and therefore the focus in the new
GM is on limited brands. This will allow GM to maintain a steady flow of new
product launches as well as the ability to allocate higher marketing expenditures
to each brand.
c. Grow profitability around the world
The objective is to reduce complexity in the system with the use of common
components and vehicle architectures. This will help in reducing costs, optimise
flexibility and improve capacity utilisation.
d. Maintain a fortress balance sheet
The global automotive industry is cyclical in nature and it is therefore important
for GM to maintain a low risk profile through a healthy income statement
associated with a low break-even point.
GM Vice president for sustainability and regulatory affairs, Mike Robinson (GM
Sustainability report, 2011) describes the following challenges to personal mobility:
a. The automotive industry challenges
Industry challenges include the following: the need to increase fuel economy,
reducing the carbon footprint, to address urban congestion, integrate additional
safety systems into vehicles whilst reducing vehicles mass; and finding
alternatives to rare earth materials to avoid resource dependency.
b. GHGs and climate change
Involves working with all stakeholders to reduce energy consumption and
associated costs; focusing on lower emission vehicles which translates into
greater customer value.
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c. Reducing petroleum reliance
GM is working on a number of solutions to reduce dependency on petroleum in
order to provide customers with the choice based on their needs and lifestyles.
d. Affordability of sustainable vehicle choices
GMs approach is provide customers with multiple options so that the customer
can conduct a value analysis in terms of their individual needs and what the
technology is worth to them.
e. Managing limited materials
The research and development department at GM is a leader in green patents
and continuously exploring alternatives.
f. Conflict minerals
GMs purchasing organisation has committed to work with trade organisations,
regulators and other partner to ensure a clear understanding of any issues
relating to raw material supply chains.
g. Global regulatory environment
The company has a philosophy to build vehicles where the vehicles are sold.
Due to the local presence the company is able to work together with law makers
on environmental sustainability issues and provide the necessary input for
regulators to make informed decisions.
h. Urban congestion
Population growth, urbanisation and the universal ambition for personal mobility
is creating significant urban congestion. GM believes that the efforts employed
to address this issue could lead to the reinvention of personal urban mobility
with one potential being the Electric Networked Vehicle (ENV).
32
GM has the following objectives to support the 2020 manufacturing commitment:
a. Reducing energy intensity from facilities by 20 percent,
b. Promote global renewable energy use to utilise 125 MW of renewable energy
by 2020,
c. Reduce carbon intensity facility by 20 percent,
d. Reduce VOC emissions from assembly painting operations by 10 percent,
e. Protect water quality and reduce water intensity by 15 percent,
f. Reduce total waste from facilities by 10 percent,
g. Promote landfill-free facilities to achieve 100 landfill-free manufacturing sites
and 25 non-manufacturing sites,
h. Promote and engage community outreach on environmental and energy issues
by completing one outreach activity per plant on an annual basis; and
i. To improve Wildlife Habitat Certification (or equivalent) at each GM
manufacturing sites where feasible by 2020.
2. 11 GREEN LOGISTICS STRATEGY
According to Murphy and Poisat (2003) a need exists for logistics companies to focus
their efforts on environmental issues in order to deliver products and services in a
sustainable way. Green logistics is not only concerned with logistics policy on the
business but also with the environmental result on society (Sbihi and Eglesse, 2009).
“Green is not going away. It’s not a fad. In Europe, they don’t even call it green. They
don’t call it sustainability. They just call it the way to do business. And that’s what’s
going to happen here” writes SCL report (2012). Logistics operations could lead to
several negative impacts on the natural environment in the form of air pollutants,
hazardous waste disposal, sold waste disposal, fuel consumption amongst other
writes Rondinelli and Berry (2000).It is therefore necessary for companies to study
and analyse environmental issues within logistics activities. Green eco-friendly
operations is considered to be fewer movements, less material handling activities,
shorter travel distances, increased direct deliveries and improve space utilisation (Wu
and Dunn, 1995).
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Today’s customers are considered to be the ‘conscious consumer’ and it’s important
for a company to incorporate sustainability into the corporate strategy as it’s about
meeting investor expectations and considering the long-terms impact which
operations have on the community and environment (Senge and Prokesch, 2010).
According to Zelbst et al (2010), it is important to align customer focus, efficiency,
quality and responsiveness and most recently environmental sustainability. Markley
and Davis (2007) indicate the importance of linking strategy to environmental
performance measurement employed. Nunes and Bennett (2010) writes that there is
a requirement for environmental management to be taken using a systemic (rather
than systematic) approach, i.e. analysing how decisions will impact not only on
environmental aspects but also on the overall business and operations strategy.
Hines and Johns (2001 as cited by Rao and Holt) recognises the mentoring role which
automotive manufactures can play in the partnership between the customer and
supplier. This mentoring culture goes past monitoring and evaluation, in the direction
of guiding and supporting suppliers. The relationship requires a substantial change in
the attitude of the lead corporations in a supply chain.  Operational initiatives which
could be used in the mentoring process could include hosting environmental
awareness workshops or seminars for suppliers and service vendors to explain the
benefit and significance of green supply chain (GSC) initiatives. Environmental teams
could be setup to guide suppliers in the development of environmental programs,
visiting supplier premises to provide on-site recommendations and assisting in the
setup of their environmental programs.
Supply chain innovation as an incremental or radical change within the supply chain
network, supply chain technology, or supply chain processes that can take place in a
company function, within a company, in an industry, or in a supply chain in order to
enhance new value creation for the stakeholder (Arlbjorn et al, 2011). The concept of
supply chain innovation has robustness to be expanded to green supply chain
innovation.  Green supply chain innovation represents supply chain innovation which
is concerned with sustainable, environmentally sound closed-looped innovations in
terms of business processes, network structure, and technology in a supply chain
management context.
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Chavan (2005) noted that organisations’ environmental improvements have been
largely operational and tactical instead of strategic. The inclusion of the environmental
aspect in the contracts can be a way to incorporate the environmental aspects in
companies’ long-term strategic thinking. Three interconnected strategies were
suggested by Hart (1995) including: pollution prevention, product stewardship and
sustainable development. Later years Orsato (2006) proposed four generic types of
competitive environmental strategies namely: eco-efficiency, environmental cost
leadership, beyond compliance leadership and eco-branding. The framework is based
upon Michael Porter’s generic types of competitive advantage of low cost versus
differentiation.
2. 12 HOW TO INCORPORATE ENVIRONMENTAL SUSTAINABILITY INTO THE
BUSINESS
According to Lu, Wu, Kuo (2007), GSCM is not a chain of businesses with one-to-one
or business-to-business relationships. It is instead a network of multiple business’ and
joint relationships for environmental progress. GSCM requires successful
coordination, integration and management across members in the supply chain.
Geoffrey et al (2002) defines these members include raw material suppliers,
manufacturers, distributors, users and service contractors.
Isaksson (2002) point towards the fact that if a new service may require a new
organisational structure, capabilities and/ or skills. In addition to develop and offer
innovative services, the business needs to assign appropriate management and
structures to allow employees to effectively perform their new work. Therefore Lieb
and Lieb (2010) explain that benefits generated by logistics service providers through
environmental sustainability initiatives are significantly correlated to a strong
managerial attention which could motivate employees to adopt environmental
practices.
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Dey et al (2011) provides the following recommendations to the introduction and
implementation of environmental sustainable program within a business:
? Short-term recommendations
o A Chinese proverb exists that ‘the best time plant a tree is 100 years ago and
the second best time is today’. There is therefore no better time to becoming
sustainable more than today. In light with consumer and public demand as
well as government and international regulations, there is an urgent need to
become sustainable. With the constant rile of fuel an energy prices, failure to
introduce sustainability could have a negative impact on operating costs.
Sustainability includes benefits such as improved brand value and provides
the business with the ability to attract a distinctive market segment of
customers.
o There is a vast array of simple things which companies’ can do which requires
little to no investment to implement. These things range from revisiting
packaging strategies, recycling of pallets and reviewing the transport and
warehouse capacity. Simple things like these are things which companies can
immediately action and at the same time engage and encourage employees
to participate through providing ideas.
o It’s important for top management to be committed as sustainability requires
top management buy-in due to the amount of resources needed and it should
be a way of doing things and a company philosophy. It is everybody’s
responsibility within the organisation to ensure environmental sustainability.
o Senior management support required to create detailed standards that are
enforceable. Creating a visual of the entire global supply chain will enable
management to focus on each area to identify prospects and to develop ideas
where sustainability can be implemented.
o Benchmark each area within the companies’ global supply chain within the
manufacturing group around the world as well as against other company’s’
within the industry.
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? Long-term recommendations
o It is in the best interest of a company to stay ahead of government regulation
by creating their own future as opposed to being in a reactive position to
internal and governmental regulations. Carbon emission and other
environmental regulations is not a matter of ‘if’ but rather ‘when’, therefore it’s
important for management to anticipate in which area government could
enforces new measure which could be harmful to the operation.
o Set goals which are measurable and create goals to encourage improvement
and reductions. Companies need to start measuring the carbon footprint of
their products and services and develop a visual of the companies’ supply
chain to assist in setting goals.
2. 13 GREEN LOGISTICS INITATIVES IMPLEMENTED GLOBALLY
Logistics Managers are under immense pressure to find environmentally sustainable
initiatives to reduce the negative impact of the companies’ operations on the
environment. Bellona (2009 as cited by Dey et al) writes one way to reduce energy
consumption is through harnessing natural light which in factories and warehouse as
it saves utility expenses. This can be achieved through building factories or
warehouses with larger windows; the savings resulting from the avoidance of regular
maintenance and replacements can greatly contribute to such an initiative. A
warehouse in Cleveland Ohio has managed to achieve annual energy savings of
$10 668 as a result of changing their light bulbs from incandescent to compact
fluorescents (Hampshire, 2010).
According to Dey et al (2011) companies’ can reduce their carbon footprint by
maximising the utilisation of inbound or outbound trucks and containers. With a good
communication system between customer and supplier, empty trucks delivering goods
can be rerouted to the nearest supplier to re-supply warehouses resulting in a
reduction in the of amount of “empty driving time”
A report by Worldtrade (2012) writes that through a project funded by energy efficiency
and observation grant, a Raleigh police department managed to install mobile power
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idle reduction systems to 29 police vehicles. The power management devices are
capable of providing power without vehicle engine engagement with demanding
electrical requirements. The system enables the police vehicles’ full electrical system
(including lights, the on-board camera, computer and radio) to operate without leaving
the vehicle engine to idle for at least four uninterrupted hours. The system saves fuel
and reduces emissions through eliminating the need to idle, extends the life of the
vehicle through alleviating engine wear and tear. The Raleigh police department has
managed to save more than 3 000 gallons of fuel, prevented the emission of 59 326
pounds of carbon dioxide and reduce engine mileage by 107 032 miles. The total
projected annual fuel savings is estimated at $63 000.
UPS is a global logistics company specialises in express shipment and package
deliveries. According to Carribean news (2011), “lean process re-engineering is
equivalent to going green since the objective is to reduce packaging to optimise
utilisation, consolidate routes and reduce transport that spews so much GHGs into the
atmosphere.” The corporate commitment of UPS is to strike a balance in the
environmental, economic and social elements of the business. Through adopting an
environmental sustainable strategy, the company was able to achieve the benefits as
outlined in Figure 2.7.
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Figure 2.7: UPS environmental sustainable achievements
Source: www.ups.com
The Caribbean (2011) writes that Green way express is a Puerto Rican company
started in 2008 with the objective to provide parcel delivery services using hybrid
39
vehicles and a 100 percent green operation. The company acknowledges that
effective supply chain management is a key factor in their success and that is why
logistics has taken a front seat in their operation. Green way express has achieved
their objective through the following four pillars which dictate how their company does
business:
? Emission control
The company invested in technology to minimise the impact on the environment
through the use of liquefied propane gas to fuel their fleet. Liquefied propane
gas is a cleaner burning fuel however future plans include using gasoline
electric hybrid vehicles.
? Route technology
The company uses sophisticated computer technology to facilitate planning of
routes to minimise the distance travelled and fuel consumption and emissions.
? Carbon offsets and the community
Since vehicles cannot be 100 percent pollution free, Greenway express
integrates programs that can mitigate the negative impact of their operation in
the environment. One example is by collecting garbage from a rain forest.
? Education
The company invests in training employees and customers on environmental
initiatives in order to have a positive impact on the environment.
British Airways (BA) has collaborated with DHL to streamline the airlines’ operation
without compromising the service offering. To achieve this, every element within the
supply chain operation was examined and enhanced. One such initiative is through
the adoption of a refrigerated vehicle fleet fitted with the latest safety features and Euro
5 compliant engines to reduce emissions. DHL has also invested £ 10 million to
convert the traditional freezer store into a state of the art consolidation centre, where
containers are de-cantered after a flight and the food and packaging waste disposed
of in a dedicated recycling area. ‘Environ-solutions’ the new waste drying and recycling
facility is a world first in the airline industry. Waste generated on-board or at the facility
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is now recycled or recovered, eliminating the need to send any product to Landfill
Focus (2012).
According to Outsourced Logistics (2008), a director at Exel indicated that fleet
optimisation is a top priority on his list for environmental sustainability. Electricity
generation to produce GHGs in the United States comes in second at 27.9 percent.
The author further indicates that burning one gallon of gasoline is equal to 20.4 pounds
of CO2. In addition, one gallon of diesel fuel burned produces 22.2 pounds of CO2.
One way of reducing greenhouse gases is to move more products per shipment which
results in using less fuel. He goes on further to suggest reducing the number of moves
and handling between origin and the final consumer. In summary the author
recommends the optimisation of the vehicle fleet and network.
A third priority for Exel is energy efficiency which can benefit companies of all sizes.
Replacing existing lighting with new fluorescent technology and motion sensors
required an initial investment of $185 000. The local utility was offering an incentive
which amounted to $79 000, yielding a net investment of $106 000. For the first year,
the estimated savings were pegged at $118 349. When final calculations were done,
the actual first-year benefit was $181 777.
A Mexican bakery named Grupo Bimbo implemented an environmental sustainable
initiative through introducing the use of a diesel-electric hybrid vehicle into their
operation. The hybrid is equipped with a PX-6 engine which reduces fuel consumption
by 30 percent, carbon dioxide by 40 percent and carbon monoxide by 90 percent. The
engine is fitted with a 340 volt battery which recharges as soon as the brakes are
applied to reduce speed. The bakery is situated in an area which has the highest traffic
and the most polluted city in the Mexican city metropolitan area (Food logistics, 2009).
According to Automotive Logistics (2008) Maersk Logistics a global ocean-freight
carrier collaborated with a retailer called Alliance boots to cut emissions of shampoo
transported from China to the United Kingdom (UK) where it’s sold to customers. The
collaborative initiative managed to cut airfreight costs by half and improve container
utilisation from 67 to 87 percent.
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2. 14 GREEN LOGISTICS AND PERFORMANCE MANAGEMENT
Performance management is defined as the process of measuring action writes Slack
et al (2004). It is important to measure any activity, process or operation in order to
assess the condition and (if necessary) be able to develop a corrective action to
achieve the objectives established. According to James (1994 as cited by Shi et al),
sustainability measures needs to incorporate all three elements which include the
economy, social and environmental and the interactions which exist between these
elements.
A framework was developed by Mc Kinnon (2007) where the six sustainability ratios
(highlighted on the LHD in Figure 2.8) link the supply chain process to the carbon
dioxide emissions from freight transport (Mc Kinnon, 2007). At an operation level,
these ratios can be influenced by uncertainty in freight transport.
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Figure 2.8: Framework to analyse opportunities in carbon dioxide reduction
Source: Mc Kinnon (2007).
In 2003 the World Bank together with the International Federation of Freight
Forwarders (FIATA), the Global Express Association, the Global Facilitation
Partnership for transportation and trade, ten major logistics companies and Finland’s
Turku School and Economics worked together on developing a survey to measure
logistics performance globally. The objective of the performance indicator is to help
national leaders, key policy makers and private sector traders understand they face in
reducing logistics barriers to international commerce (Arvis et al, 2012). The efficiency
of logistics services rely on government services and policies in terms of building
sufficient infrastructure, implementing efficient customs clearance procedures and
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building a regulatory regime for transport services. The survey is used to measure
regional performance across several dimensions to benchmark the performance
across 150 countries. The survey measured the following six components (Arvis et al,
2012):
? The efficiency of customs and border management clearance
? The quality of trade and  transport infrastructure
? The ease of arranging competitively priced shipments
? The competence and quality of logistics service
? The ability to track and trace shipments
? The frequency with which shipments reach customers within scheduled or
expected delivery times
With the developments in environmental sustainability the World Economic Forum,
Yale and Columbia Universities developed a measuring tool in 1999 called the
Environmental Performance Index (EPI) to measure the effect of regions
environmental changes on its people and ecosystem (Kim and Min, 2011). Figure 2.9
indicate the ten core policy categories together with the twenty five corresponding
indicators used to capture the environmental performance of each region.
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Figure 2.9: EPI indicators and assigned weights
Source: Kim and Min (2011)
Appreciating the concept of measuring logistics performance across countries based
on efficiency in terms of on-time delivery, cost, service and quality and considering the
current focus on environmental sustainability, the question arise as to how to measure
environmental sustainability initiatives within an organisation? Based on the concept
of measuring LPI as developed by the World Bank, Lou (2011) developed a
performance measurement green logistics performance measurement (GLPI) to
measure green logistics performance. The purpose is to measure green logistics
performance country and industry wide and to identify gaps in green logistics (GL)
practices. The measurement is based on a five point scale with numeric outcomes
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ranging from one being the worst to five being the best. Data is gathered based on
self-assessments conducted by companies to report their performance in terms of
elements outlines in Figure 2.10.
Figure 2.10: Green logistics activities investigated in the questionnaire
Source: Lou (2011)
According to Figge et al (2002) improvements in environmental sustainability initiatives
has an impact on the economic benefit in terms of increased market share, sales,
return on assets and rewards. Rao and Holt (2005) writes that a GSCM plan which
incorporates green purchasing, reverse logistics and internal management of the
environmental impact also positively impact on the companies’ profit margin, revenue
and market share. A positive relationship therefore exists between environmental and
economic performance and is reconciled by the company’s’ competitive differentiation
in environmental programmes.
Shi et al (2012) writes that improvements in environmental performance results in
better utilisation of scarce natural resources, improved efficiency, higher productive
and reduced operating costs. Companies’ which reduces the environmental impact of
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operations can also provide a marketing advantage which can be used as a
competitive edge in the market.
2. 15 CONCEPTUAL FRAMEWORK
Strategic focus towards environmental sustainability can enable companies to add
value to key elements of environmental sustainability. The following items are selected
elements to effectively implementing environmental sustainability throughout the
organisation and value chain based on literature reviewed.
Figure 2.11: Conceptual framework for effective environmental sustainability
Source: Adapted from Ramus (2003) and Perron, Cote and  Duffy (2005)
2.15.1. Management commitment
Perron, Cote and Duffy (2006) write that in order to achieve the desired effects in a
company’s environmental sustainable strategy, an introduction of an environmental
management system and environmental culture require a number of important
elements to allow the change to take place. Epstein (2009) writes that it is the
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responsibility of senior leadership to start, communicate and implement the ideal
sustainable values and strategy throughout the organisation through the following:
? Ensure environmental concerns have representation at the board level.
Corporate decisions at all levels of the firm consider the social and environmental
impact.
? Measures are developed to identify, measure, report and manage the impact of
operations on society and the environment.
? Ensure sustainability behaviour is integrated throughout the firm through
transforming the corporate structure as needed.
? Integrate social and environmental responsible behaviour into the performance
evaluation system and organisational culture through creating incentives to
promote the ideal behaviour.
2.15.2. Education and training
It is important for the company to provide employees with the necessary tools to
understand how to conduct themselves in an environmentally conscious manner and
this can be achieved through effective training programs. Welford (1998) writes that
an effective environmental training program is able to improve capacity of employees
to participate in environmental sustainable problem solving. Perron, Cote and Duffy
(2006) indicate that the ability to manage change is impossible without employee
participation which in turn is impossible without understanding. According to Ramus
(2002), companies often develop an environmentally sustainable program and publish
progress reports periodically with the aim to use the report as a tool to improve
employee involvement and winning top management support. Periodically reporting
on environmental initiatives is one form of creating awareness within the organisation;
however priority needs to be given to engaging employees in order to ascertain
environmental conscious actions.
2.15.3. Participation and involvement
According to Goodland (1995), public choice governs the rate at which society elects
to actively pursue environmental sustainability or alternatively the biophysical
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atmosphere will dictate the rate of the change. For this reason it is important to
measure the extent to which employees are willing to participate in environmentally
sustainable initiatives as this is the rate at which they are willing to change. Employees’
willingness to innovate can be impacted by both the organisation and the individual. It
could however be achieved through the organisation incentivising a program to reward
employees for innovation (Ramus, 2002). The author further writes that employees
can bring their own experience and skills acquired on environmental sustainability
initiatives elsewhere when motivating their employment at a particular firm. Engaged
employees as well as the ability of employees to recognise the advantages of
environmental sustainability will result in a firm’s ability to achieve their long term
sustainability vision (Jackson, Ones and Dilchert, 2012).
2.15.4. Performance management
Improvements in environmental performance are achieved through the behaviour and
routines of employees implementing environmentally sustainable initiatives (Perron,
Cote and Duffy, 2006). Setting targets is an important factor to ensure environmental
sustainable progress in practice. According to Ramus (2002), the company progresses
towards environmental sustainability through adopting a comprehensive approach to
setting targets.
2. 16 SUMMARY
Based on the information presented in this chapter, it is evident that our environment
is under pressure and society and business need to collaborate to minimise the
degrading effects of industrialisation on the environment. Importance was drawn to the
introduction of sustainable development to balance the needs of society, economy and
the environment without compromising the devastating effects of the extravagant use
of neither one. Since this particular study focuses on the effectiveness of
environmental sustainability within GM, specific focus was drawn to green supply
chain. According to Martinsen and Bjorklund (2012), green supply chain management
is refers to as environmental initiatives that involves inbound logistics, manufacturing,
outbound logistics and reverse logistics. It is an activity that stretches across all
stakeholders within the GMSAf value chain.
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Ramus (2002) writes that part of the problem in organisations effectively following
through on their commitment to sustaining the environment is that environmental
sustainability is not the focus of many managers. The literature review revealed that
key elements to progress environmental sustainability within a firm is top management
commitment; education and awareness; participation and involvement and
performance management. According to Ramus (2003) top management, line
management and individual employees can make a significant difference in the
success and failure of environmental policies.
The next chapter will provide research methodology and analysis tools employed to
measure the effectiveness of environmental sustainability. Questionnaires were
distributed to 50 employees throughout the firm and received a 100 percent response
rate. The questionnaire is divided into the following sections:
? Demographics
? Management commitment
? Education and training
? Participation and involvement
? Performance management
50
CHAPTER 3
RESEARCH DESIGN AND METHODODOLOGY
3.1 INTRODUCTION
Chapter two provided a literature review based on the available research on
environmental sustainability, green supply as well as green logistics and concluded
with the conceptual framework. This chapter will discuss the research design and
methodology employed. Collis and Hussey (2009) define research as process of
enquiry and investigation to collect and analyse research data. Bhattacharyya (2006)
defines research methodology as a systematic way to solving a problem. Leed and
Ormrod (2005) states that there are two types of research methodologies namely:
quantitative and qualitative research.
The social phenomenon investigated in this study is the elements of environmental
sustainability with particular focus on the supply chain within GMSAf. The objective of
the research is to assess the environmental sustainable culture present within GMSAf
in order to identify areas of improvement to make progress on the journey of
environmental sustainability. A philosophical framework that guides how scientific
research should be conducted is defined as a research paradigm (Collis and Hussey,
2009). The research paradigm in which this study exists is the positivistic paradigm.
The positivistic paradigm is rooted in the physical sciences and lends itself to both
quantitative and qualitative research (Kumar, 2011). A quantitative research method
will be used in this study as the relationship between environmental sustainability and
the variables determined in the literature review will be tested.
According to Dr Gerber (2013) data collection tools are instruments used to collect
data regarding a problem in question. Data collection tools are used to access
data; collect data in an orderly way; communicate with respondents; support the
research process and to validate information. Data will be collected using
questionnaires to obtain information regarding the variables, namely:
? Management commitment
? Education and Training
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? Participation and Involvement
? Performance management
3.2 RESEARCH
Research is primarily conducted to address a specific problem and to gain knowledge
(Kumar, 2011). The raw material to solve a problem and guide decision making is
found in data. Data therefore forms the basis to investigate research which will result
in information which is important to the researcher (Lancaster, 2005). Research is
defined by Hussey (1997) as the following:
? A process of enquiry and investigation
? Its systematic and methodical
? Increases knowledge
Organising the research plays an important role in order to conduct the research in an
efficient manner (Hussey, 1997). The research project is able to provide one with the
opportunity to apply the research procedures which can illuminate the problem and
provide the reader with a better understanding of the problem in order to generate
solutions from this new found understanding (Hussey, 1997). The following elements
outline the importance of research, which is to (Hussey, 1997):
? Assess and synthesise existing knowledge
? Examine an existing problem
? Develop a solution to a problem
? Explore and analyse broad issues
? To create a new procedure or system
? Explain a phenomenon
? Generate new knowledge
? A combination of any of the above
There is a need to determine whether the environmentally sustainable strategy and
objectives established globally are driven locally and whether the required culture to
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drive the initiative is present within the South African business unit. Identifying areas
of improvement will assist the organisation in achieving optimal results.
The starting point to investigating the research problem will be to identify the research
paradigm relevant to the problem identified. According to Collis and Hussey (2009) a
research paradigm is a philosophical framework used to guide how scientific research
should be conducted. Effective planning and decision making is therefore a key benefit
of statistics and research methods (Burns and Burns, 2008).
3.3 QUANTITATIVE AND QUALITATIVE APPROACH
Easterby-Smith et al (1999) states that understanding the philosophical paradigms is
important and identifies the following three reasons, namely:
? Assist to simplify research design;
? It assists researchers to identify which design will work, and
? It assists the researcher to identify designs that may be outside their past
experience.
There are two research paradigms namely the positivistic (quantitative) and the
phenomenological (qualitative) paradigms which are used to produce knowledge and
uses systematic data collection methods. According to Hussey (1997), the two
research paradigms are at the two opposite extremes of a continuum. Collis and
Hussey (2009) write that a philosophical framework that guides how scientific research
should be concluded is a research paradigm. It therefore provides a guideline as to
how we operate. New research paradigms have emerged over time in response to the
perceived shortage of earlier paradigms (Nwokah, Kiabel and Briggs, 2009).
For many years there has only been one paradigm due to scientific achievements
which we now refer to as the natural sciences or the positivistic paradigm.  The
paradigm is based on several beliefs of which one is that no one is perfect and the
research searches for the facts out there. The facts can either be recognised through
seeing that a declaration make sense by itself and draw a conclusion from it. The ‘truth’
can also be recognised by supporting empirical evidence. The data collection methods
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generally used for positivistic studies is quantitative whereby data is gathered using
large samples characterised by high reliability of data and low validity since the
respondents are provided with a list of options to answer which is not open for opinion
to gain understanding. The research therefore is rather deductive. Research design
can be replicated as it’s standardised to a fixed procedure as defined by Ying Han
(2006).
According to Collis and Hussey (2009), researchers started to turn their attention to
social phenomena during industrialisation and capitalism which led to the emergences
and development of the social sciences. The phenomenological paradigm focuses on
meanings rather than measuring data. The goal is to discover theories based on
observation and experiment. The paradigm has been developed as a consequence of
the supposed shortage to the positivistic paradigm. Nwokah, Kiabel and Briggs (2009)
write that understanding human behaviour from a respondents’ own frame of reference
is a phenomenological paradigm. The techniques used by the phenomenological
paradigm is based on a small sample used to obtain different perceptions in order for
the researcher to understand what is happening and identify patterns in similar
situations.
Hussey (1997) outlines the following alternative names for the main research paradigms in
Table 3.1.
Table 3.1 Alternative names for positivistic and phonological paradigms
Positivistic paradigm Phenomenological paradigm
? Quantitative
? Objectivist
? Scientific
? Experimentalist
? Traditionalist
? Qualitative
? Subjectivist
? Humanistic
? Interpretivist
Source: Hussey 1997
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Essential  to  selecting  a  research  paradigm  is  to  understand  the  strength  and
weaknesses of each paradigm. Table 3.2 captures the strength and weaknesses of
the positivistic and phenomenological paradigms. One of the strengths of the
positivistic paradigm is that it can deliver a wide coverage of different situations
whereas one of the strengths of the phenomenological paradigm is to understand
people’s meanings. The weakness of the positivistic paradigm is that it’s not effective
in understanding the significance of people and their reasoning for their response. The
phenomenological paradigms weakness is that due to the time taken to gain
understanding of the respondent’s thoughts or view is that it could be time consuming.
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Table 3.2 Strength and weaknesses of the two research paradigms
Positivistic Phenomenological
Strengths ? Can provide a wide coverage of
different situations
? Can be fast and economic
? Can provide relevance to
decision, especially when
statistics of large examples are
involved
? Understand the peoples’
meanings
? Adjust new issues to study, eg if
there is a new issue into the
research subject the researcher
can address it.
? Contribute to the evolution of new
theories
? Look at the change process over
time.
Weaknesses ? Tend to be inflexible and
artificial
? Not effective to understand the
process or significance of
people (actors)
? Not very helpful in generating
theories because it is focused
on what is now, by inferring
that changes and actions
should take place in the future,
but not in their research time.
? Data collection is time consuming
? Analysis and interpretation can be
difficult
? Some people might give it low
credibility, because it is based on
few experiments.
Source: Adapted from Martinez et al
Understanding the existing research paradigms provides the researcher with an
indication of the research methodology best suited for the research problem. Based
on the information gathered in section 3.2, the positivistic paradigm is objective in
nature and seeks to confirm hypothesis through numerical analysis (Collis and
Hussey, 1997).
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A quantitative research paradigm is selected for this study, since the relationship
between effective environmental sustainability and success factors will be
investigated. Since statistical analysis will be used to analyse the results of the
responses will require a quantitative approach.
3.4 RESEARCH DESIGN
Having a plan of how one intends to conduct research is defined by Mouton (2001) as
research design. Hussey (1997) states that the purpose of research design is
ultimately get to the most valid findings through effectively planning the procedure to
conduct the research. It is therefore necessary to prepare an overall plan to executing
the research study. The terms research design and research methodology are often
used interchangeably however, Mouton (2001) outlines the differences between
research design and research methodology in Table 3.3.
Table 3.3: Difference between Research design and Research Methodology
Research design Research methodology
Focuses on the end product: What
kind of study is being planned and
what kind of result is aimed at?
Focuses on the research process
and the kind of tools and procedures
to be used.
Point of departure = research
problem or question
Point of departure = Specific tasks
(data collection or sampling) at hand
Focuses on the logic of research:
What kind of evidence is required to
address the research question
adequately?
Focuses on the individual (not linear)
steps in the research process and
the most “objective” (unbiased)
procedures to be employed.
Source Mouton (2001)
Research design and methodology therefore plays an important to role to measure
progress through allocating timing to key elements required.  The research design has
to be clarified at the beginning of the study as it determines the way in which data will
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be collected and analysed. An overview of a typical research design process flow is
defined in Figure 3.1 (Hussey, 1997).
Figure 3.1: Overview of a typical Research design process
Source: Hussey (1997)
3.5 RESEARCH PROBLEM
Based on the literature review in Chapter 2 it is evident that our environment is under
severe pressure in terms of available natural resources. Many companies are
embarking on sustainable development initiatives to reduce the impact of
manufacturing and service processes on the environment. Globalisation plays a major
role in the South African automotive industry as there are six Global corporations with
assembly footprints in South Africa. Generally a company’s vision, mission and
business strategy is set at the headquarter offices with the expectation that plans are
rolled out at a local level with respect to global policies and procedures.
For GM sustainable development initiatives are developed globally in the corporation
and the purpose of the study will be to investigate whether the global strategy and
associated objectives is evident in the South African business unit. Secondly the
objective will be to identify the relationship between the global and local sustainable
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problem
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Define a research
question/
hypotheses
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development measurements. Generally there is a perception that if people are not
being measured that they will fail to execute global strategy. GM being such a big
global automotive manufacturer and associated footprint is exposed to the risk of this
phenomenon happening and as a result could lead to slower progress in sustainable
development to competition.
The research problem is divided into a number of hypotheses with the aim to resolve
the research objectives. The quantitative method will provide the researcher with a
better understanding of the problem to identify possible solutions or recommendations.
Hypothesis 1: Management commitment does not contribute positively to
environmental sustainability success
Hypothesis 2: Education and training does not positively influence
environmental sustainability success
Hypothesis 3: Participation and involvement does not have a positive
influence on environmental sustainability success
Hypothesis 4: Performance management does not positively affect
environmental sustainability success
The literature review in Chapter 2 revealed that specific elements such as
management commitment, education and awareness, participation and involvement,
performance measurement as well as organisational policies play a key role in
environmental sustainable progress. In addition to the above the literature also
revealed that the traditional way of doing business is not sustainable for the future and
that companies are placed under immense pressure to re-evaluate the environmental
footprint. Consumers’ purchasing decision and government policies are currently the
key drivers in demanding environmentally friendly products, services and operations.
In order to test the relationships between the variables identified, questionnaires were
used to collect data from the sample group.
59
3.6 QUESTIONNAIRE DEVELOPMENT
The aim of data collection for this study was to elicit reliable responses for which the
use of a questionnaire was appropriate. The questionnaire was developed based on
literature gathered from Chapter 2. The variables identified from the literature review
were addressed in the questionnaire. Confidentiality and anonymity clauses were
included in the cover page of the questionnaire as a guarantee to respondents.
Instructions on how to complete the questionnaire and details of the researcher to
return the questionnaire to were included in the cover page of the questionnaire.
The questionnaire included the following categories:
? Section A: General information
? Section B: Environmental sustainability success
? Section C: Education and awareness
? Section D: Participation and involvement
? Section E: Performance management
The objective of Section A was to obtain information regarding age, gender, race,
language, salary grade, service years and department to gauge amongst which type
of individuals a sustainable development culture was dominant in. Section B was used
to measure employee perception on the success of environmental sustainability.
Section C was used to gain an understanding of the level of knowledge and awareness
of environmental sustainability. Section D was used to the extent to which employees
participated in environmental sustainability initiatives at GMSAf and within their
personal lives. The aim of Section D was to obtain an understanding of employee
perceptions of performance management and whether it was present within the firm.
Various scales can be used to provide respondents with close questions to limit
responses by using categories (Collis and Hussey, 2009). The Likert scale was applied
to the questionnaire developed in this study. According to Peterson (2000), a Likert
scale is a five point scale ranging from ‘strongly agree’ to ‘strongly disagree’. This
objective is to obtain the respondents preferences or degree of agreement with a set
of statements.
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3.7 QUESTIONNAIRE ADMINISTRATION
The aim was to conduct the research study across the organisation amongst
permanent staff employees. The questionnaires were therefore handed to
departmental secretaries to hand out to various employees located at the Kempston
road Plant, Struandale Plant as well as our Part and Accessories division at Coega.
The expected response rate in completing questionnaires as required was 100
percent. The questionnaires were distributed amongst employees between the
beginning and the middle of June 2013. A cover page to explain the purpose and
intention of the questionnaire was attached to the front of each questionnaire including
confidentiality clauses.
Employees were requested to deliver completed questionnaires into a mail box located
with the departmental secretaries. Departmental secretaries support various functions
as outlined in Figure 3.2.
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Figure 3.2: Departments in comparison to various Functions
Source: Logistics Manager (2013)
3.8 RELIABILITY AND VALIDITY
Two important aspects of credibility are concerned with the reliability and validity of
the findings of the research under study (Collis and Hussey, 2009). The ability to
provide the same results, each time variables are measure is referred to as reliability
(Graziano and Raulin, 2000). The degree to which research findings are able to
accurately imitate the phenomena under study is described as validity by Collis and
Hussey (2009).
According to Steink?hler (2011), high Cronbach values indicate high reliability and any
Cronbach value of 0.6 is considered to be insufficient construct reliability. Table 3.4
provides a summary of the Cronbach alpha of each of the measuring instruments used
in this study. The Cronbach alpha for environmental sustainability; management
commitment and performance management is well over 0.7 and can therefore be
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considered as sufficient good reliability. Education and awareness as well as
participation and involvement results indicated a Cronbach alpha within the 0.6 to 0.7
range. This is considered to be satisfactory reliability.
Table 3.4: Measuring instrument (Cronbach Alpha)
Measuring instrument Cronbach Alpha
Environmental sustainability ???? 0.75
Management commitment ???? 0.88
Education and awareness ???? 0.64
Participation and involvement ???? 0.69
Performance management ???? 0.73
3.9 POPULATION AND RESEARCH SAMPLE
A defined body of people under consideration for statistical purposes is defined as
population (Collis and Hussey, 2009). A subset of a population is therefore defined as
a sample and aims to represent the population (Collis and Hussey, 2009). GMSAf
currently employs approximately 2 000 direct employees based at the Kempston road
office, Struandale Plant, Woodmead and Durban offices. For this study data will be
collected from 50 employees across the various functions within the organisation with
the aim to provide empirical evidence to the stated objectives of the research.
The population of this study is referred to as all employees of General Motors South
Africa from which a sample of N=50 will be drawn from the population. The sample is
representative of the population as a number of employees across all key functions
including management were requested to complete the questionnaire.
3.10 RESEARCH ETHICS
An integral part of a pre-observation decision making process in research is ethical
concerns (Graziano and Raulin, 2000). Based on the available research this is an
important aspect to protect respondents from potential risks without their prior
knowledge or consent.
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According to Collis and Hussey (2009), the following main issues should be discussed
and explained at an early stage of the study:
? Voluntary participation
Respondents should willingly choose to participate without coercion or offering
material rewards by the researcher.
? Anonymity and confidentiality
All respondents should be given the opportunity to remain anonymous and
assurance that none of the opinions or responses expressed will be identified.
? Ethical dilemmas
Negotiation with an organisation generally takes place to conduct research. Good
relationships are there important to develop, however cognisant of the ethical
behaviour of the organisation.
The above elements were taken into consideration in the development of the
questionnaire and research study.
3.11 SUMMARY
Chapter 3 provided information regarding the research methodology used in this
research study. The research paradigm appropriate for this research study is a
positivistic framework as the goal is to discover theory based on observation. The
research study aims to establish the relationship between effective environmental
sustainability and success factors. The objective of the research study is to determine
the key success factors to effective environmentally sustainability implementation.
Hypotheses have been formulated for which the responses to the questionnaire will
be reviewed in Chapter four.
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CHAPTER 4
RESEARCH ANALYSIS
4.1 INTRODUCTION
This chapter provides an analysis of the results from the respondents of the
questionnaire. Fifty questionnaires were distributed to various employees within the
organisation. The response rate from the sample was 100 percent. This Chapter aims
to present the data collected into useful information to enable informed decision
making; as well as provides an analysis of the results of the questionnaire and aims
to answer the questions posed in the questionnaire. The results will be presented in
both tabular and graphical formats. The purpose is to address the research objectives
as outlined in Chapter three. The questionnaire analysis is divided into three
categories namely: demographics, management commitment, education and
awareness, participation and involvement and performance management.
According to Wegner (2010), useful decision making results are only realised when a
large number of data values are recorded, collated, summarised, analysed and
presented in an easily understood format. Statistics and research methods can assist
in effective planning and decision making as well as minimise uncertainty in business
(Burns and Burns, 2008). Data collected is transformed to useful information for the
benefit of informed management decision making using statistical analysis (Wegner,
2010). The objective is to illuminate problem areas identified and develop a framework
for improvement. The primary objective is to assist GMSAf to progress environmental
sustainability journey and integrate local objectives with the global strategy.
The statistical components applied in this study will be a combination of descriptive
statistics as well as statistical modelling. The purpose of using descriptive statistics is
to illuminate the management problem. According to Wegner (2010), descriptive
statistics paints a picture of a management dilemma using tables and graphs resulting
in management decision making by observation. The objective of statistical modelling
is to discover relationships between variables (Yan and Su, 2009).
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4.2 DATA ANALYSIS – SECTION A: BIOGRAPHICAL DATA
This section provides a summary of the feedback of the respondents’ biographical
data. Information obtained included gender, age, race, tertiary education, salary grade,
service years and the department name. The objective is to provide the characteristics
of the respondents in relation to the research topic.
4.2.1 Gender
Figure 4.1 indicate that 31 respondents were male and 19 respondents were female.
Most of the respondents were male while a few female respondents were also
represented in the sample. Males represented 62 percent of the total sample whilst
females represented 38 percent.
Figure 4.1 Respondents of personal statistics: Gender
4.2.2 Age
Twenty three of respondents are aged between thirty one and 40 years, as shown in
Figure 4.2. None of the respondents were younger than twenty one years old. Eight
respondents were between 21 and 30 years old, 10 respondents were between 41
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and 50 years old and 9 respondents were between 51 and 60 years old. None of the
respondents were older than 61 years of age and this could be as a result of the recent
organisational restructuring at GMSAf. Employees were encouraged to take the
voluntary separation package (VSP) amongst them were older employees who have
opted for early retirement.
Figure 4.2 Respondents of personal statistics: Age
4.2.3 Race
Figure 4.3 shows that 22 respondents were coloured, 19 respondents were white, and
five respondents were Indian whilst four respondents were African.
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Figure 4.3 Respondents of personal statistics: Race
4.2.4 Tertiary education
Figure 4.4 shows that 5 respondents have a Matric, 2 respondents have a Certificate;
19 of the respondents have a Diploma; sixteen of the respondents have a Bachelor’s
Degree whilst 8 respondents held a Post-graduate qualification. Most of the
respondents have a qualification higher than a certificate. This reflects one of GMSAf’s
benefits offered to employees and their children to further their education.
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Figure 4.4 Respondents personal statistics: Tertiary education
4.2.5  Salary grade
The salary grades of the various respondents were examined in this section of the
questionnaire. More than 80 percent of the respondents were in either a junior position.
This is in light of the organisational restructuring to reduce the organisational hierarchy
and reduce the communication loop.
Matric Certificate Diploma B Degree Post-graduate
Tertiary education 5 2 19 16 8
Percent 10% 4% 38% 32% 16%
0%
10%
20%
30%
40%
50%
 -
 3
 6
 9
 12
 15
 18
N
um
be
ro
fr
es
po
nd
en
ts
Respondents of personal statistics: Tertiary education
69
Figure 4.5 Respondents personal statistics: Salary grade
4.2.6 GMSAf Service years
The number of years employed by GMSAf is examined in this section. Figure 4.6
indicate that most of the employees (16 respondents) are employed at GMSAf
between 11 and 20 years. Fifty percent of all the respondents are employed by GMSAf
for less than 11 years and the other 50 percent are employees at GMSAf for more
than 11 years.
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Figure 4.6 Respondents personal statistics: GMSAf Service years
4.2.7 Functional department
Figure 4.7 provides a summary of the responses in respect of the respondent’s
functional department. Seventeen of the fifty respondents are within GPSC (Global
Purchasing and Supply Chain). GPSC covers a number of areas namely Supplier
Quality, Direct Purchasing, Indirect Purchasing, Program Purchasing Management,
Sourcing Analyst, Material Flow, Protection of Supply, Material Handling Engineering,
Inventory Control, Material Master Data, Logistics Purchasing and Logistics
Operations.
The second most respondents are from Finance equating to 11 (22 percent) of the
total respondents. The remaining respondents are from Sales and Marketing,
Engineering, Manufacturing, Parts and Accessories, Human Resources, Legal,
Information Technology and Planning.
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Figure 4.7 Respondents personal statistics:  Functional department
4.2.8 Cross tabulation – Gender to Functional department
Figure 4.8 outlines the cross tabulation results in a bar chart in order to illuminate the
results. The purpose of the cross tabulation is to measure gender to the functional
department from the sample. The majority of respondents were represented by GPSC;
20 percent of the respondents were male and only 14 percent were females. For
finance, 10 percent of the respondents were male and 12 percent were female.
Engineering represented 12 percent of the total respondents where 8 percent were
male and only 4 percent were female. Ten percent of the total respondents were males
from sales and marketing. The results also indicated that 6 percent of the total
respondents were males from IT (Information Technology); human resources
represented 2 percent females and 4 percent males; parts and accessories had 4
percent male respondents; planning had 2 percent of female respondents;
manufacturing had 2 percent male respondents and legal were represented by 2
percent of female responses.
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Figure 4.8: Cross tabulation of gender to functional department
4.2.9 Cross tabulation – Salary grade to Functional department
The results shown in Figure 4.9 shows that most of the respondents were level six and
seven employees from GPSC, followed by level six employees from Finance.
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Figure 4.9: Cross tabulation of salary grade to functional department
4.2.10 Cross tabulation – Salary grade to Gender
The cross tabulation in Figure 4.10 compare the salary grade of employees to gender.
Figure 4.10 further indicate that 26 percent of employees at a level 6 salary grade are
male; while 24 percent of the total sample at level 6 is females. Level six employees
are defined as junior or evaluated at an entry type job. Twenty eight percent of level 7
employees are male and only 10 percent of level 7 employees are female. Level 7 is
a mid-manager or co-ordinator position comprising of generally supervisors or subject
matter experts. Level 8 employees are departmental managers. Eight percent of level
eight managers are male whilst only two percent are female. Only two percent of the
sample represented by females only selected the other category. The other category
is generally temporary workers.
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Figure 4.10: Cross tabulation of salary grade to gender
4.3 DATA ANALYSIS – SIMPLE REGRESSION ANALYSIS
The purpose of using the simple regression method is to determine the relationship
between the dependent variable (Environmental sustainability success) and the
independent variables (Management commitment; Education and awareness;
Participation and Involvement and Performance management). Microsoft excel 2010
was used to conduct the simple regression analysis as presented in Table 4.1.
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Table 4.1: Simple regression analysis
Dependent variable: Environmental sustainability success
Independent Variables R P-value R2 F-Score
Management commitment 0.78 0.55 0.60    72.74
Education and awareness 0.43 0.00 0.19    11.04
Participation and involvement 0.65 0.00 0.43    35.74
Performance management 0.71 0.14 0.51    50.01
4.3.1 The influence of management commitment on environmental
sustainability
The null and alternative hypotheses were formulated as follows:
H0-1: Management commitment does not contribute positively to environmental
sustainability success
H1-1: Management commitment positively contribute to environmental sustainability
success
Table 4.1 indicates that management commitment does not have a significant
influence on environmental sustainability success within GMSAf. This is supported by
the results that indicate that r=0.78 while p>0.05; this therefore supports the null
hypothesis.
4.3.2 The influence of education and awareness on environmental
sustainability
H0-2: Education and training does not positively influence environmental sustainability
success
H1-2: Education and training positively influence environmental sustainability success
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Table 4.1 indicates that education and awareness has a significant influence on
environmental sustainability success within GMSAf. This is supported by the results
that indicate that r=0.43 while p<0.001; this therefore supports the alternative
hypothesis.
4.3.3 The influence of participation and involvement on environmental
sustainability
H0-3: Participation and involvement does not have a positive influence on
environmental sustainability success
H1-3: Participation and involvement positively influence on environmental sustainability
success
Table 4.1 indicates that participation and involvement has a significant influence on
environmental sustainability success within GMSAf. This is supported by the results
that indicate that r=0.65 while p<0.001; this therefore supports the alternative
hypothesis.
4.3.4 The influence of performance management on environmental
sustainability
H0-3: Performance management does not positively affect environmental sustainability
success
H1-3: Performance management positively affect environmental sustainability success
Table 4.1 indicates that performance management does not have a significant
influence on environmental sustainability success within GMSAf. This is supported by
the results that indicate that r=0.71 while p>0.05; this therefore supports the null
hypothesis.
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4.4 DATA ANALYSIS – SECTION B: MANAGEMENT COMMITTMENT
This section reviews the results obtained from section B which relates to management
commitment. Companies need to actively pursue engaging employees in order to
deliver long term environmental sustainable benefits (Jackson, Ones and Dilchert,
2012). Table 4.2 indicate that 46 percent of respondents agree that environmental
sustainability initiatives are driven by top management. This is further supported by
question seven where 58 percent of respondents agree that the company is committed
to promoting environmental sustainable initiatives.
Based on the results it seems as though environmental sustainability is driven by more
senior management however the company is less successful in driving it to junior
management and general workers. In question three and four of the questionnaire as
provide in Table 4.2, most employees (36 and 40 percent) disagree that energy and
water preservation ideas is encouraged within their departments. The overall average
mean of 3.03 for management commitment suggest that employees agree to some
extent that management is committed to driving environmental sustainability, however
there is room for improvement.
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Table 4.2: Respondents – Management commitment
4.5 DATA ANALYSIS – SECTION C: EDUCATION AND AWARENESS
Table 4.3 provide a summary of the respondents’ results to education and awareness
in this study. Companies are able to increase job satisfaction through environmental
sustainable programs that engage both current and new employees (Jackson, Ones
and Dilchert, 2012). Table 4.3 outline that the majority of respondents agree that
education plays an important role in environmental sustainability, based on the mean
being 3.22. Most employees (54 percent) indicated that the implementation of
environmental sustainability can positively affect a company’s finances. Fifty percent
ITEM NO STRONGLYDISAGREE
DISAGRE
E
NEITHER
AGREE NOR
DISAGREE
AGREE STRONGLYAGREE MEAN
1 2 3 4 5 3
1 8 17 23 1 3.30
2% 16% 34% 46% 2%
6 13 14 16 1 2.86
12% 26% 28% 32% 2%
5 18 15 12 0 2.68
10% 36% 30% 24% 0%
6 20 13 11 0 2.58
12% 40% 26% 22% 0%
13 22 10 5 0 2.14
26% 44% 20% 10% 0%
6 17 10 16 1 2.78
12% 34% 20% 32% 2%
1 6 13 29 1 3.46
2% 12% 26% 58% 2%
1 14 24 9 2 2.94
2% 28% 48% 18% 4%
1 10 19 19 1 3.18
2% 20% 38% 38% 2%
1 10 24 14 1 3.08
2% 20% 48% 28% 2%
0 1 8 32 9 3.98
0% 2% 16% 64% 18%
2 15 20 12 1 2.90
4% 30% 40% 24% 2%
1 6 19 23 1 3.34
2% 12% 38% 46% 2%
1 8 23 15 3 3.22
2% 16% 46% 30% 6%
Average mean = 3.03
3 Energy preservation ideas in my department is encouragedby Senior and Junior Management
4 Water preservation ideas in my department is encouragedby Senior and Junior Management
5 Management leads by example through their selection ofcompany assigned vehicles
STATEMENT
1 Environmental sustainability initiatives are driven by Topmanagement locally
2
GMSAf places as much focus on the planet as they do on the
other factors of the 3P bottom line being profit, people and
planet
9 The GMSAf  environmental sustainable plan is driven fromthe top down
10
The GMSAf Environmentally sustainable plan is effectively
rolled out and communicated to Business partners (Includes
Suppliers, Dealers and Customers)
6 Management places focus on environmentally friendlyinitiatives
7 The company is committed to promoting environmentallysustainable iniatives
8 The GMSAf vehicle line up is representative of thecompany's environmental sustainability goals
12 GMSAf commitment to environmental sustainability isevident in Branding and Marketing
11 GMSAf promotes the use of teleconference meetings asopposed to setting up face to face meetings
14 Significant modifications to manufacturing technology arebeing made to support the environmentally sustainable goals
13 GMSAf fully utilises global knowledge on environmentalsustainability
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of respondents felt that ‘going green’ is often a marketing tool used by companies.
Fifty two percent of respondents have heard about GMSAf Sustainability Program
however, forty two percent of respondents were not aware of the objectives of the
Program. This concerning as employees are key in implementing environmentally
sustainable initiatives. Interestingly 42 percent of the total respondents indicated that
significant return on investment can be expected from investing in environmental
sustainability.
On an individual level 66 percent of respondents agreed that they consider themselves
to be environmentally conscious in their decision making. Sixty percent of respondents
indicated that there are financial benefits in implementing environmentally sustainable
initiatives at home. Environmental conscious behaviour at an individual level is
important and the company should work at harnessing the knowledge of employees
and promote the behaviour within the workplace.
Table 4.3: Respondents – Education and awareness
ITEM NO STRONGLYDISAGREE
DISAGRE
E
NEITHER
AGREE NOR
DISAGREE
AGREE STRONGLYAGREE MEAN
5 27 11 6 1 2.42
10% 54% 22% 12% 2%
5 25 8 10 2 2.58
10% 50% 16% 20% 4%
1 21 11 16 1 2.90
2% 42% 22% 32% 2%
0 6 7 33 4 3.70
0% 12% 14% 66% 8%
0 1 3 30 16 4.22
0% 2% 6% 60% 32%
1 6 26 14 3 3.24
2% 12% 52% 28% 6%
1 4 17 21 7 3.58
2% 8% 34% 42% 14%
1 16 6 26 1 3.20
2% 32% 12% 52% 2%
0 14 18 18 0 3.08
0% 28% 36% 36% 0%
0 9 21 18 2 3.26
0% 18% 42% 36% 4%
Average mean = 3.22
23
GMSAf is committed to provide employees with training on
environmental sustainable initiatives to create awareness
throughout the company
24 GMSAf has a functional business plan to support theenvironmentally sustainable vision
20
22 I have heard about GMs Sustainability Program
19 There are financial benefits in implementing environmentallysustainable initiatives at home
18 I consider myself to be environmentally conscious in thedecisions I make
15 Implementing green initiatives will have a negative impact onthe company's finances
16 Going 'Green' is a fad used by companies as marketinggimmicks
17 I am aware of the objectives of the GM SustaiabilityProgram?
Financial goals linked to environmental sustainable
initiatives are more then likely achieved (in terms of return on
investment)
21 Significant return of investment (ROI) can be expected frominvesting in environmentally sustainable iniatives
STATEMENT
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4.6 DATA ANALYSIS – SECTION D: PARTICIPATION AND INVOLVEMENT
According to Jackson, Ones and Dilchert (2012), studying environmentally sustainable
behaviour in a work setting has not received as much focus as environmentally
sustainability at an organisational level. Many employees working for the same
organisation differ in their individual environmental sustainability conduct and beliefs.
Environmental sustainable initiatives and actions within an organisation originate from
individuals.
Table 4.4 overall indicates that employees are uncertain towards slightly agreeing on
the importance of participation and involvement. A closer analysis indicated that 78
percent of respondents indicated that there was room to improve their contribution to
‘green’ awareness. An alarming statistic is that 40 percent of respondents failed to
participate in environmental awareness initiatives at work. Only 38 percent of
employees are motivated to participate in environmental sustainable initiatives at work.
This is supported by 40 percent of respondents indicating that GMSAf does not
encourage the use of environmentally friendly vehicles for business use.
The above information is however different to employee behaviour in their individual
capacity. Forty six percent of respondents indicated that they use energy efficient light
bulbs at home. Fifty two and 64 percent respectively indicated that they consider fuel
consumption and the engine size when purchasing a vehicle. Even though employees
are keen on environmental sustainability, there is a degree of uncertainty on certain
items such as considering alternative transport arrangements (eg. Joining a lift club or
using a bicycle to drive to work).
According to Jackson, Ones and Dilchert (2012), companies can reduce employees
turnover, improve morale and develop and a succession management pipeline
through aligning sustainability to corporate social responsibility (CSR). Companies
need to entrench sustainability culture throughout the processes within the
organisation in order to reap the benefits of sustainability. Integrating the environment,
health and social values into core business activities are some of the highlights
strategic management concepts such as ‘embedded sustainability’ can provide,
without compromising economic outcomes (Jackson, Ones and Dilchert, 2012).
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Table 4.4: Respondents – Participation and involvement
4.7 DATA ANALYSIS – SECTION E: PERFORMANCE MANAGEMENT
Table 4.5 provides an overall average mean of 2.96 which indicates that respondents
feel that environmental sustainability performance are not effectively measured. On
an individual level, 52 percent and 54 percent of the total respondents indicate that
they regularly measure water and electricity consumption at home. This probably
indicates that employees understand the importance of measuring performance to
goals in order to ensure progress and identify any roadblocks to ensure they are
resolved in a timely manner.
At an organisational level, 52 percent and 58 percent of the respondents indicated that
water and electricity consumption is not measure within their department. This could
be alarming to GMSAf, as these are the easier initiatives a company can implement
ITEM NO STRONGLYDISAGREE
DISAGRE
E
NEITHER
AGREE NOR
DISAGREE
AGREE STRONGLYAGREE MEAN
0 0 2 39 9 4.14
0% 0% 4% 78% 18%
0 10 1 23 16 3.90
0% 20% 2% 46% 32%
3 14 12 19 2 3.06
6% 28% 24% 38% 4%
6 20 9 14 1 2.68
12% 40% 18% 28% 2%
7 20 17 6 0 2.44
14% 40% 34% 12% 0%
1 2 5 26 16 4.08
2% 4% 10% 52% 32%
1 3 2 32 12 4.02
2% 6% 4% 64% 24%
9 12 12 14 3 2.80
18% 24% 24% 28% 6%
23 18 5 3 1 1.82
46% 36% 10% 6% 2%
2 22 19 7 0 2.62
4% 44% 38% 14% 0%
Average mean = 3.16
I consider the engine size when purchasing a vehicle
32 I have considered joining a lift club to reduce the impact onthe environment
27 Employees are involved and motivated to participate inenvironmentally sustainable initiatives
28 I participate in environmental awareness initiatives at work
29 The company  encourages the use of environmentally friendlyvehicles for business use
26 I use energy-efficient light bulbs throughout my household
33 I have considered using a bicycle to travel to reduce theimpact on the environment
34 Employees voluntarily participate in environmentalsustainable initiatives after work hours
30
25 I can do more to contribute towards green awareness
STATEMENT
I consider fuel consumption when purchasing a vehicle
31
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on their progress to environmental sustainability. Thirty six percent of respondents
indicated that they are uncertain as to whether management recognises exceptional
performance towards promoting environmental sustainability. Thirty eight respondents
indicated that they are uncertain as to whether GMSAf places specific focus on
investing in innovative technology to reduce the carbon footprint. In terms of the firm
playing an active role in environmental sustainability, most respondents were
uncertain towards agreeing of the firm’s commitment.
Table 4.5: Respondents – Performance management
4.8 SUMMARY
The results from Chapter four supports the research by Ramus (2003) as well as
Perron, Cote and Duffy (2005) that management commitment; education and training;
participation and involvement and performance management plays an important role
towards progress in business’ environmental sustainability program.
Overall respondents agreed that the factors examined play an important role; however
there is significant room for improvement. At an individual level, employees exhibit
environmentally conscious behaviour however this behaviour is not demonstrated at
ITEM NO STRONGLYDISAGREE
DISAGRE
E
NEITHER
AGREE NOR
DISAGREE
AGREE STRONGLYAGREE MEAN
4 10 5 26 5 3.36
8% 20% 10% 52% 10%
1 3 4 27 15 4.04
2% 6% 8% 54% 30%
14 26 6 4 0 2.00
28% 52% 12% 8% 0%
14 29 5 2 0 1.90
28% 58% 10% 4% 0%
7 14 18 11 0 2.66
14% 28% 36% 22% 0%
2 8 19 19 2 3.22
4% 16% 38% 38% 4%
1 8 21 18 2 3.24
2% 16% 42% 36% 4%
1 5 26 17 1 3.24
2% 10% 52% 34% 2%
Average mean = 2.96
41 GMSAf plays a proactive role to protecting the environmentrather then compliance to Government standards
42
GMSAf investment in environmental sustainability
technologies provides a measure of our commitment to
sustaining the environment:
36 I regular monitor electricity usage at home
39 Management recognises exceptional performance towardspromoting environmentally sustainable initiatives
40
GMSAf places specific focus on investing in innovative
technology to reduce the carbon footprint of vehicles
produced
37 Energy consumption in my department is measured andcommunicated to employees on a monthly basis
38 Water consumption in my department is measured andcommunicated to employees on a monthly basis
STATEMENT
35 I regularly measure water consumption at home
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work. GM Corporation has an environmental sustainability plan to ensure that
environmentally conscious decision making takes place in key areas such as design
engineering, finance, manufacturing and sales and marketing (GM Sustainability
reporting, 2011).  The next chapter will provide a summary of the findings from the
research and questionnaires. The chapter will conclude with final recommendations to
improve GMSAf environmental sustainability position.
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CHAPTER 5
ANALYSIS, RECOMMENDATION AND CONCLUSION
5.1 INTRODUCTION
Chapter four presented the results of the study based on quantitative data collected
from the sample. The primary objective of the study was to identify areas of
improvement for effective environmental sustainability at the selected firm, as well as
provide recommendations on how to improve environmental sustainability within the
supply chain. This is an imperative as sustainability is on the agenda of many CEOs
worldwide, and firms are starting to realise the impact of the environment on their
operations and opportunities involved with environmentally conscious decision
making.
The literature revealed that the key elements of the ideal organisational culture are
required to effectively action the company’s organisational direction, alignment and
commitment; driven through a combination of individual and collective beliefs as well
as leadership practices (Jackson, Ones and Dilchert, 2012). Employees can
significantly contribute towards a company’s environmental sustainability strategy, as
they provide an important source of knowledge, expertise and skill in a company’s
procedures (Perron, Cote and Duffy, 2005). Many companies are starting to undertake
initiatives to transform their supply chain processes due to their industrial production
having a significant impact on the environment (Lu, Wu and Kuo, 2007).
Research has been conducted on environmental sustainability and the associated
organisational culture; however specific research on effective environmental
sustainability with particular focus on the automotive industry and its supply chain was
limited. This research provides particular focus on GMSAf with specific reference to
the supply chain and environmental sustainability success.
The purpose of chapter five is to discuss the results of the empirical study; provide
recommendations and conclude the study.
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5.2 RESULTS AND ANALYSIS OF EMPIRICAL STUDY
The targeted sample was to attract respondents from various functional departments
within the organisation in order to obtain a representative sample. Fifty employees
responded to the questionnaire which resulted in a 100 percent response rate. The
research involved participants from the Struandale Plant; Kempston road office; Parts
and Accessories division at Coega as well as staff from the Sales and Marketing office
in Woodmead Gauteng.
The questionnaire was randomly distributed to staff within the organisation.
Respondents completed the questionnaires using either pens or pencils. The
completed questionnaires were dropped in the collection boxes located at the different
floors of the multi storey building. The objective of the questionnaire was to establish
the environmental sustainability culture present within the organisation through
measuring the four elements as discussed in the conceptual framework from Chapter
two. These elements included the following:
? Management commitment
? Education and awareness
? Participation and involvement
? Performance management
5.3 MANAGEMENT COMMITMENT
According to Rappaport and Dillon (1991), it is important for senior leadership decision
makers to be involved and support environmental sustainability initiatives.  Post (1991)
indicates that management commitment can be reflected through the implementation
of reward systems; technical skills development support and development of an
organisational culture which accentuate the values of environmental protection.
The results from the study provided a mean of 3.01 which indicates the management
commitment is effective however there is room for improvement given the high level
of uncertainty. The empirical study revealed management commitment has a positive
impact on environmental sustainability success (r = 0.78; p<0.05).  Fifty eight percent
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of respondents felt that management is committed to promoting environmental
sustainability initiatives; however this was not supported by responses at a
departmental level of the firm. Thirty six percent and 40 percent of the respondents
indicated that energy and water preservation ideas were not encouraged within their
departments.
To improve management commitment within the firm, senior leadership can use four
stages to address climate change through revisiting these stages on a frequent basis
(Epstein, 2009):
Stage 1 Measure greenhouse gases over a period of time and continuously track
the performance to ensure progress on the journey to environmental
sustainability. Recognise and rank the areas where emissions can be
reduced.
Stage 2 Evaluate the impact which the carbon footprint related risks and
opportunities could have on the business and consider the impact on
both the costs and revenue.
Stage 3 Based on the knowledge gained in the two stages above, develop
strategies to adapt the firm to respond to the risk and opportunities.
Stage 4 Continuously monitor competitor strategies to benchmark performance
and strive to be the industry benchmark. The aim is to continuously
produce a significant advantage which competition could not easily
match.
Environmental sustainability should form a key performance measure of GMSAfs
performance management system. This way environmental sustainability
performance is visible for all to see and driven from the top down.
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5.4 EDUCATION AND AWARENESS
The literature review emphasised the importance of education and awareness in the
success of environmental sustainability, since environmental performance is based on
the utilisation of acquired knowledge. Ramus (2002) writes that an effective training
program is able to gain high quality contribution from employees towards
environmental sustainable activities. The way in which firms conduct their operations
cannot continue in its present form as a result of the rapidly depreciation of our natural
capital (Stoner and Wankel, 2010). According to Ramus (2002) successful managers
are able to further build employee competencies through learning situations outside of
the classroom; these situations include site visits, mentorship and external courses.
The results discussed in Chapter four, indicated a mean of 3.32 for education and
awareness. Respondents felt that education and awareness was important for the
success of environmental sustainability. This was further supported by respondents’
results indicating that employees possessed basic knowledge of environmentally
conscious behaviour. Sixty percent of respondents indicated that they consider
themselves to be environmentally conscious in the decisions which they make. Sixty
percent of respondents indicated that there are financial benefits in implementing
environmental sustainability initiatives. An alarming indicative is that only 52 percent
of the respondents have heard of the firm’s sustainability program. In addition to the
above, 36 percent of the respondents were uncertain of the firm’s commitment to
providing employees with training. Even though many respondents felt that the firm
was committed to environmental sustainability, there is certainly room for improvement
for the firm to become action orientated in an effective educational training program in
order for employees to exhibit the ideal behaviour within the workplace.
The benefits of an effective educational and awareness environmental sustainability
program include but are not limited to the following (Perron et al, 2006):
? The success of the company is driven by a feeling of ownership amongst
employees;
? Improved ability to retain scarce skills;
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? Improved ability to attract the ideal skills set from graduates and professionals in
industry;
? Reduced staff turnover;
? Increased job satisfaction;
? The ability of employees to enact a closer bond with corporate goals and the
organisational culture;
? Improved levels of motivated employees; and
? Improved marketability resulting from working for a company which cares for the
environment
5.5 PARTICIPATION AND INVOLVEMENT
The literature study revealed the importance of participation and involvement of all
employees within the organisation. The success stories discussed in the Literature
review in Chapter two of simple environmental sustainable initiatives implemented;
from a Mexican Baker to a multi-national logistics company emphasises the
importance of participation at all levels of employees across the firm. According to
Jackson, Ones and Dilchert (2012), engaged employees as well as the ability of
employees to recognise the advantages of environmental sustainability will result in a
firm’s ability to achieve their long term sustainability vision. Employees can provide
innovative ideas to prevent and reduce the environmental impact of a firm’s operations
on the strained ecological system.
The results from the study revealed a mean value of 3.16 indicating that employees
were somewhat uncertain to agreeing that participation and involvement is an
important factor in environmental sustainability. At an individual level, employees’
possessed basic environmental conscious behaviour with the majority of employees
indicated the following:
? Forty six percent of respondents indicated that they use energy efficient light
bulbs within their household.
? Fifty two percent of respondents indicated that they consider fuel consumption
when purchasing a vehicle.
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? Sixty four percent of respondents indicated that they consider the engine size
when purchasing a vehicle.
This is however in contrast to employees exhibiting participative behaviour in
environmental sustainability initiatives at work. Sixty two percent of respondents were
somewhat uncertain to a low level of acknowledgement that employees are motivated
to participate in environmentally sustainable initiatives within the firm. Firms must
encourage employees to participate in environmentally sustainable initiatives in order
to become action orientated at implementing environmentally sustainable initiatives.
The society for human resource management (2011) has outlined the following
obstacles that prevent firms from utilising sustainable business practises:
? The costs associated with launching and environmentally sustainable program.
? The perceived difficult in measuring return on investment.
? Lack of senior leaderships’ support
? The perceived maintenance costs
? The lack of knowledge amongst the workforce at all levels of the organisation
According to a report by the society for human resource management (2011), there
are five methods which firms can use to involve and engage employees:
? Recognise employee participation in volunteer programs;
? Establish volunteer events after work and sponsor these events;
? Use volunteer programs to encourage senior management participation;
? Establish volunteer events during work through sponsor these events; and
? Use volunteer programs to encourage employees to spearhead environmental
sustainability initiatives.
Based on the respondents’ results from the quantitative study, seventy eight percent
of respondents felt that they could certainly do more to contributing towards green
awareness. This indicates that employees are certainly keen on environmental
sustainability; however they probably do not possess the knowledge on how their
decisions can positively impact on the ecological footprint of the firm.
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5.6 PERFORMANCE MANAGEMENT
Performance management is a key enabler to achieving the success of any change in
a firm’s strategy. According to Jackson, Ones and Dilchert (2012), business
relationships up and down the supply chain will need to be changed in order to improve
environmental performance. Green et al (2012) writes that customer focus, efficiency,
quality, responsiveness and environmental sustainability are strategic imperatives
must be aligned in order for the firm to move forward.
The objectives of an environmental performance management system are outlined by
Epstein (2009) as follows:
? Ability to communicate successful performance to external stakeholders.
? Provides a means to ensure senior leadership is informed of potential problems.
? To provide senior leadership with key information they are able to use to apply
control over employees at bottom level of the organisational structure.
The respondents’ responses in the study indicated a mean of 2.87, indicating that
respondents were uncertain of the effectiveness of the environmental sustainability
program. The majority of respondents, fifty two and fifty four percent respectively
indicated that they regularly measure environmental sustainable initiatives at a
personal level within their household. However, most of the respondents indicated that
the firm failed to measure performance at a departmental level.  The firm needs to
assign a task team to effectively manage the performance of the environmental
sustainability progress.
According to Bennett et al (1999) firms need to:
? Continuously measure environmental performance and assess the effectiveness
of the program;
? Identify the firms impact on society and the environment; and
? Establish how the firm can improve its contribution to society and the
environment.
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? Provides a basis for future planning and decision making such as new product
development and possible procurement of new equipment.
? Ability to provide internal recognition to good performance which can act as a
yardstick to motivate further efforts.
? Assist the development of environmental management within the organisation.
5.7 SUMMARY
Chapter five interpreted the results of the quantitative data collected as well as aimed
to provide recommendations to address the areas identified for improvement. The
main purpose of environmental sustainability is to reduce the carbon footprint of
operations on the only ecosystem we have to ensure a sustained ecological footprint
for future operations. The challenge is to obtain a balance between the environmental
sustainability objectives and business leaders mandate which is to make money.
Business typically  tend to see the short  term gains in profit  and are now starting to
understand the pressure on our environment due to the long history of reckless
operations. Leaders are starting to incorporate sustainability strategies into their key
objectives and priorities and appreciate the importance of nurturing the only
environment we have in which to conduct business.
The literature has revealed key elements in the journey of environmental sustainability.
These elements include (1) management commitment, (2) education and training, (3)
participation and involvement and (4) performance management. Based on the
respondents results it is evident that employees exhibit environmental conscious
behaviour in their personal capacity within their households however lacked this type
of behaviour in the workplace. GMSAf will need to link the global company’s
commitment to sustainability to a regional specific plan that is action orientated.  The
strategy will need to include all stakeholders within the supply chain to ensure the ideal
behaviour is entrenched. GMSAf has the ability to harness the knowledge gained from
their global counterparts which will provide GMSAf with the opportunity to fast track
the idea generation of environmental sustainable initiatives.
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Appendix A:  Questionnaire Covering Letter
Dear Respondent
I am a third year MBA (Master’s in Business Administration) student at the NMMU
Business School. The objective of the research is to assess the environmental
sustainable culture present within GMSAf in order to identify areas of improvement to
make progress on the journey of environmental sustainability. No names or details of
respondents will be captured; responses will therefore be treated in strict confidence.
The questionnaire will take approximately fifteen minutes to complete. Please ensure
to tick only one answer per question.
Results from the study can be made available upon request. Your response to the
attached questionnaire will be confidential. Participation in the study is voluntarily,
however I would greatly appreciate your support in the completing the questionnaire.
Thanking you in advance
Lauren Walsh
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